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, [' Jmmmmis., v. .v .'"286. 

" '5U.',Rightfti,pp6r''tO'0'th^r'0'W"'’.of ,.,1 ...v. 290 
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January 14, 1908. 

Prof: J. Eose Bradford, F.R.S., Tice-Presideiife, in the Cliair.' 

The Secretary read the following report on the additions made, to 
the Societyls Menagerie during the month of December 1907 : — ■ 
The niimjier of registered additions to the Society’s Menagerie' 
•during the month of December was, 175. . Of these '89 were 
•acquired by presentation and 4 by .purchase, 50 .were 'received ,oii 
deposit, 1 by exchange, and 31 were -bred in the Gardens. The 
number of departures' during ■ the same period, by ■ death arid 
removals, was 174. ' ' 

Amongst the additions special attention may be directed to:-— 
One' Hainan Giliboii d'? Hainan, 

presented by R. Douglas, ■ Esq., on December 6th. , 

One Grevy’s Zebra-(A'5^^rnR’^rdr^^),\.B^froin Abyssinia, reeeivai ' 
in oxehai'ige on December. 9th. ■ 

' One Ethiopian Aard ,Yark {Or^cteropm mtJiiopicm) from .Hai- 
vasha., British East Africa,,, presented the 'Marque&S" ChiJido'lii' 
Hornyold oii Deceiiiher 17th. ■ 

'NOne 'Macc|iieeirs Bustard maegimni), emiglit in, the 
Red,Sea,',preseiite<'l by Mr, Jos, Yyskocel on December 9th. ^ 

'' : . Two Royal Pythons {Python TegiitB) and 'one .Xose-horned^ Piifi- 
..Adder {Bitis , namcorms)^ from , H.- Nigeria, presented by R, ,B. 
.'Brooks, . 'Esq., on December '20^1,' ' 


'' O'lr beh.a,ilf ■ of ; Mr. ' Dydekker, . an , abnormally' '■marked' ' Leopard-, 
skin, from the .Deccanj/India, was, exhibited by, Mr, .Pycraft. ' .The 
.specimen' would,, shortly; be'"presented; ;todhe' British, 'Museum ■ by, 
' :Proc. iZo'OmSoe.-— i'"',!",;, 




2 ■ OK AK ABXORMAI. LEOPAEB SKIK. [Jail. 14,, 

Mr. F. A, Colei’idge, who shot the aniiiial from which it was taken 
near Putnam, Ciiddapali, in December 1906. The following' 

Text-hg*. i. 


notes on the 'specimen, (of which ■■ a photogra.ph is here given) 'were = 
sitppMed by ,'Mr. Lydekker : — ^'' .; 

According to information supplied by the donor, leopards of 
the ordinal^ .type'' abound .in /thetdistrict; where the abnormally’ 
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marked specimen was killed. In the pattern of the inar‘king.> 
this skill appears to he altogether unique. The most striking- 
feature is a kind of network of broad yellow lines coiiiinenciiig on 
the head in a large, somewhat diamond -shaped area and con- 
tin iied all down the back in meshes of smaller size. Witliin each 
mesh is a large black- bordered patch, containing a central area 
darker than the big network, upon which is a variable niimlier of 
black spots. In many instances the hordei‘s of the patches are 
incomplete. The other details of the pattern are sufficiently- 
apparent in the pliotograph. Beyond referring to the fact that, 
the markings, so' far as they resemble those of any normally 
coloured animal, make a slight, although decided, approxiinatioii 
to the Jaguar-type, I am unahie to offer any explanation of the 
i‘emaikabie style of ornamentation presented Ijy this extieinely 
handsome skin. 


The following papers were read : — 


1. Description of a Biological ■ Expedition to the Birket-el- 
Qiiriin, EaTum Province of Egypt. ■ By lY. A. 
CnxxiNGToxb B.A,, Ph.D., F.Z.S. 

[Received January 14, 1908.1 

All expedition was undertaken by me in conjunction with 
Mr. C. L. Boiilenger, to investigate the fiora and fauna of the 
Birket-el-Qiirun, a lake in. the Payiim province of Egypt— 
tiie Lake Moeris of the ancients. .The expedition left London 
in the m.iddle of !March 1907, and eight weeks were spent, in' 
collecting on' the shores of the lake. Since the railway comes, 
within some seven miles, there were no difficulties of tiansport to 
contend with, the journeying about the lake being accomplished 
in a sailing-boat of moderate size. 

The Birket-el-Qurim, or lake of the horns, is still of considerable 
dimensions, being about 25 m'iles .long, and ..having a maximum 
breadth of 5 or 6 miles. It is, however, only a remnant of the 
historic 'Lake Moeris, which was many times gi*eater, and' w^^as used .. 
aS; an artificial regulator of the .Mle floods by the monarchs of the- 
.Xllth dynasty.: The lake still ■.'communicates with' Lhe .Kile .by. 
means of. the .Bah.r Yusef, amhannel ■ov.er 200 miles ..long,' wliicii 
dtoerges .from the river a short distance north, of . Assiut.. .: The 
inflow^' and outflow of water ."was originally 'controlled by means of 
lock-gates, but since these were '.'.allowed to fall into disuse, more, 
and.' more of the'- extremely fertile .land was reclaimed', until the. 
lake was' reduced .to .its modern' dimensions. . . .' It is believed 'that 
the surface.of; the lake w^as at one time some 70- feet ...above ' the 
level of . .the Mediterranean ; at 'the present. day,, it i.s approximately 
'140- feet ''belo.w- 'sea-level. ■ 

In addition to'^ the. historical, evidence,, .there are not wanting 
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signs o£ a considerable rechiction in size, for raised beaelies are in 
many places very appai'ent, and the lake lias become extremely 
slialiow, tlie greatest depth being between four niid five fathoms. 
Additional evidence is aSbrded by the nature of the water, which 
is siitfidently brackish to be quite unpalatable. The density is 
slightly above timt of fresh-water, and the proportion of soluble 
salts about one-fourth that in the ocean. 

The almost complete absence of seiche alterations of water-level 
is probably due to the shallowness of the lake, a-s are also the 
'.'■rather sticking figures obta.ined of the water teniperatui'e, A 
iiiaxiniiiri). of 94*2^ was observed in veiU' shallow water close to 
shore about 2.0 p.m., whilst a minimum of 54‘8® was obtained as 
a surface reading in the early morning. The difiei*enee hetu’een 
the siirfa.ce temperature and tliat of the water below may also 
he very great, onerea^ding showing the water at three fathoms to 
be 12’4® colder than that at the surface, whilst a difiercmceof 8*8^ 
was detected in water only one fathom below. 

The lake would seem to he remarkable more for the quantity of 
life wdiich its waters contain, than for the number of different 
■species . inhabiting it. From the greenish water, ti„ie tow'-net 
collects immense swarms of Entomosti-aca — principallj Copepoda 
am! Oladocera — as well as large numbers of Eotifera. The only 
phyto-plankton, howmver, which is prasent in the toAv-nettings, 
consists of two or three species of Diatoms. 

The fish collected by the expedition were obtained for the most 
part from the native fishermen, who secure large quantities froin 
the well-stocked waters. The fishing industry is highly organised 
•and the .bulk of .'the catch, is clespatched to. the Cairo market. 
Fi.ftee.ii species of .fi.sli wei'e secured, belonging to seven ■ families. 
All of these are . well-known Nile fo.rms, but more tliaii half of 
thein are recorded 'for the first time from the Birket-el-Qiii*iin. 
'The so-called Nile perch (Lates n ilotleus) is stated to attain a large 
'.size in tlie lake, a. sp^edmen which measured 120 cm. and weighed 
54 lbs. being considered by the. Joea,.! people as by .no means 
:'''ex.tren:ie.'. , Although 15 species' are tlins known to i.nhabit the 
waters ■ of , the . lake, trvo -of them oec.x.ir ■ in such reiiiarkahle 
^'abiindaiiee a.s., to .make the .otliers appear rare. . These are 2~'tl(ipm 
gtdilmi and ; Tilapia niloiica^ the latter' Ireing the more ' alnindant. 
■The' fish, markets very frequently contain nothing hut these .two 
'.specie's, which .are, caught 'w.ith ■ .ca.sting , nets in the swampy 
.slndlows, or with,' seines in th.e 'deejrer,, water. . 

, la, addition. ^■■.■Copepods ami Cladocera from tho' open hike, 
Dstracod's 'are foimd o.n -the miidd,y, bottom and in the swamps, 
while cerfc'ain,'On,iscicl 0 e,.were collectdl on the 'beach. ■ ■ ,lt is, rather 
.'sing'iilar .that,' no' other '.Crustaceans' were ' obhiined : ,no crabs or 
'pmw'tts. were,. procured, although they are- well-known in the Nile,.' 
'neither .wer,*e:' aiiy' Argulid{e observed on the : large , numbers, of ;fish 
examined. ■ ■,',In tire swampy: 'pools on the .lake margin .were' found 
wAter-beetl'es ■of' appa^rentlj ; little .■'interest, ■, Hydraehiiids ' of , the , , 
genus ■and ^certa.in'.spide^^^^ 
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From siicli 1‘egioiis too, and from the lake bottom, come tlie few 
species of Molhisca obtained. Only a single Lain ell ibraneli wa.s 
amongst, these. Truly aquatic worms are represented solely by 
tlie Oligoeha?te Panmais Uitoralis. no leeches or Tiirbellaria being 
foiiiid, altlioiigii tliey might well be expected to occur. A 
Polyzoaii is fairly abundant, growing on the siilmierged stems of 
plants, 01* on tlie underside of i*ocks and bouldei's. It is a gyiinio- 
heniatoiis form, with a circular lopliophore and eight tentacles. 

Cf/rdl/hpliom- laaistris, a form often associated with brackish 
water, grows luxuriantly on stones in shallow' watei*. A iiiiich 
more interesting and quite unexpected discorexy w'as that of a 
medusa and the iiydroid form wdth wdiieh it is associated. 
hydroid wus obtained first, being dredged from the bottom in 
aliout a fatlioin of wmter : the medusa made its appearance in the 
lake in wist (|iiantlties at- a somewhat, later date. It appea.i*s to 
be a. typical Anthornedusaii, and has some resemblance to the 
marine genus Parsia. Although the Birket-el-Qurim is now 
slightly brackish, it certainly was quite fresh within historic times, 
and it is not easy to suggest ho\y such a characteristically iiiariiie 
organism should haye found its- way into the lake. It is curious 
to -note that no fresh-water sponge was . obtained by the ex- 
pedition, although occurs commonly in the Nile. 

Alga? were collected tlmoughout the . lake, being scraped from 
the I'ocks and stones and the submerged steins of plants. Of . the 
truly aquatic liigher plants, Fotamogeton mterruptus audXPmra 
vulgaris are both of some interest, as they slimy slight clifierenees 
from the common form. 

The expedition wms undei*taken at the request of Captain 
Lyons, F.Ii.S., Director Oeneral of the Egyptian Survey 
Department, which ha-s recently paid a good deal of attention to 
the study of tliis lake and the xvhole Fayum prowince. 


2 . The Duke of Bedford’s Zoological Exploration in Eastern 
Asia.— VI. List of .Mammals- from, the Sliantimg. Peii- 
iiisiila, N. China. By Oldfiel.!)' Thomas, F.R.S,, F.Z.S* 

[Received Deceudier 2,1907.] 

In March 1907 our President's coilectoi", Mr. , Anderson,, landed 
at Chef 00 . 0,11 the Shantung . Peninsula, in, order to ■ cominenee 
w'Ork ill Northern China. ,Nothing has been- done in this ' region 
since the -time of Consul 'Bwinlioe, imd good modern, specimens of 
the speciOvS he-' obtained are , required- 'before a-iiy .further, progress 
can be inade.,,,- , ' , , , , 

-, As ma,y be- gathered from the" following notes by M'r. ,Anderso,n,-„ 
the Penin-s-ula; is ,h-igHy' eultiyated, 'and'' almost - treeless,, so that it 
.is -naturally ' ,poo:r, 'in . 'Ma,m2Balian-- life.' . He ■- has','' neyei*theless 
o-btained-' good ■ series-of , the- fewr' - 'iimimnals^' 'found ' there,: and these 
,-wili'be:'of much 'use in the .'further'' 'Study of Ohines-e' -Mammalogy. 
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^'^otes 0)1 Shantimg. 

arrived in Chefoo on March 12tli, 1907, and was obliged 
to stay tliere until the 26th, when I moved into the country eight 
miles to the south, to remain until April 10th. 

“ The Shantung Peninsula consists of a complicated series of 
nioimtains isolated from other ranges by the broad plain of tlie 
Hoang-ho. 

111 the region of Chefoo plains and liills alternate, the former 
being broad, treeless, and though dry are under cultivation for 
wheat and millet ; the latter rise to a height of 1000 feet or more, 
are steep, rocky, and barren. In general the only trees that occur 
are diiniiiiitive pines, no taller than a man, which are allowed to 
gi*ow in some parts of tlie hills ; but occasionally in some favoured 
or sacred spot, a cemetery, or temple land, one finds pines or oaks 
of larger size. It was such a place that I found eight miles south 
of Chefoo. Here the steep and rocky hills bore a sparse wood of 
oak, which flourished under the protection of a Buddhist Temple. 

‘^On April 13th I began work at Ai-san, a mountain about 
30 miles west of Cbefoo ; here I remained till M'ay 1st. Ai-san 
is an isolated granite crag, 3200 ft. high. Its foothills, in which 
I took up} cjiiarters at an altitude of 1200 ft., are of granite and 
dry gi*anitic sand, clothed in spots with the usual diminutive 
pines, and cut by precipitous canyons through which numei’ous 
streamlets flow from the mountain. W'ere it not for this 
frequency of water the hills would I think be iintillable even to 
the Chinese, but. the valleys,, canyon bottoms, and ..sometimes .tliB' 
.hillsides are ciiltiva,ted.' up to 1200 ft.” — -J/.P. ^1. . 

1. ERIXACmJSDEALBATUsSwflnll. ■■■ 

<5, 1461. 2. 1447. Chefoo. 

vOiiginally described from .Peking. 

■ Purchased alive from peasants who had brought tliem into 
Che.£oo. Said to he not uncommon, but !■ failed .to find them 
..myself. ' Seeins to be strictly noctiiinal.’—J/. .P. d. . 

,. 2, ' Mus coxFucTAXirs SAcm, subsp. n. 

■ cT . 1380, 1387,' 1.388, 1393, 1394, 1397, 1398, 1399, 1401, 1402, 
-1403, 1.405, 1406, 2- 1386,1389, 1390, 1391, 1395, 1396, 1400, 
1407, 1.4.08, 1409, 1410, 1411, 1412, Hear Chefoo. 300k 

dv 1424, 143(X, 1434, 1440.. ..2- 1423, 1431,1432,1433,1443, 
1445. , ,, Ai'SJin, 30 .miles W.'of Chefoo. ■ . 1200k 
. ' ' A femaleln spirit (Ho.' 1404), with 2 — 2 = 8 inammm., 

.'..■'A huffy 'grey subspecies of M. confucianus] .tail long-haired, 
white-tipped, f .-■■■■■ k ■ 

■'S.iz'e about as in .true mnfucianus . . Fur soft, not spinoiis'lii 
specimens' killed up to .25th 'April, and . pi'obably never so, as the 
members "of this .group.-are not 'known to change' seasonally in 
this, respect, .as . is the case inAj? 06 ?e«ma spe-eiosuB. General colour 
above '.gi'eyisliTbiiffy,. or clay-colou'r,, .darkened', .by, longer black hairs 
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'Oil the Imck; clearer biiffy on the sides, a bnif line edging tlie white 
of the belly. Under surface pure sharply-defined white thi'oughoiit. 
Ears gTey-browii_, finely edged with wliite. Upper siirfaee of 
Iriiids and feet pure wdiite, the metapodials not daihenecl. Tail 
long, very well haired, so that the scales are nearly hidden, the 
terminal pencil of hairs 5 to 7 mm. in length : its colour brown 
proxiiiially above, its under surface and its terminal third 
{occasionally half) white all rouml, though some shorter hairs on 
the end of the tail above are also sometimes dark. 

Blvull as ill Fokieii specimens refei-red to 21. confucianus, lint 
the teeth iiniforiiily larger. 

’Dimensions of four specimens ; — 

Head & both’. Tail. Hind foot. Ear. 

Him. mm. mm. mm. 


d 156 186 31 21 

y (Type)... 144 172 29 20-5 

2 141 177 28 ,21 

5 130 170 29 20-5 


Skull of type — greatest length 38 mm. ; basilar length 30 ; 
greatest breadth 17*2; palatilar length 16*5 ; palatal foramina 7*1 ; 
length of iippe,r molar series 6. 

Type. Adult male B.M. Iso. 8.2.8.8. Original number 1398. 
Collected. 30th March, 1907,-. ■■ 

This fine series of specimens is. remarkably , imifonii, 
there l:)eing practically no variation in any important respect. 
2s one of the specimens ha-ve a.ny. trace of the darker markings 
on tlie metapodials found in triie-J/. confucimim. nor is' there 
any material variation in the degree 'of -whiteness .of the tail, 
Boiihot'e‘2s 2Iiis hiiang and 21. are both much more fulvous 
in colour, while ' neither they nor confiicimms have the tail so 
hea.vily 'pencilled as it is in Jf. c. sacer. 

The l^elly of tliese i*at.s wmuld appear to be more' yellow in life 
than 'it ■ is in skin, .judging from ' the name given them by 
Mr. Anderson. 

•* Siilpluir-bellied Bat. — Common among the rocks in the 
temple- woods near Chef oo, ' rarely met. with elsewhere. In. the 
sacred w'oods it feeds mostly on acorns, leaving lai-ge acciniiiilations. 
■of tlie shells in cavities beneath the rocks.’’— J/. P. A. 

' 3, AP'Or>,EMU.S’^' ,xVC4'EARIUS PA.LLIDIOR, subsp. 11 . 

cf, . 1365, 1417, 14,19. o . 1420. Near Chefoo. ■' 300^ . 

■ g, 1422, 1425, 1426, .1428, 1429,. 1435, 1436, 1437, ' 1446'., 
$'.■ 1427, 1439. ■ Ai-san. : .30 miles W. of Chefoo. 1200h . ' ' 

, ,d. .1453, "1460. ' S''. '1^48. ■ Near Wei-liai-wei. ' 30'0k, ' 

On 'hiyiiig out the 'whole of' the- fine, series' of the; A,..; 
group' obtained . by 'Mr. Anderson in 'the. East,. there 'pro'ves'.to be a 

^ Kaup, Entwiclc. '&e.s€li. Nat. 'Syst...'Ear. Tliierw.' p. 154! DSSS). ' ' , , 

'" 'Tj"pe A... agrarms, (Mus ag7*ariu8 hhmd Micmmgs'Dehmf 1811, „.' ; 
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certain anioiinfe of ^a;eogTapbica] variation, altlioiigli tliis is obscured 
lij tlie iiidiTidiuarvaiaatioii in 'size and the developiiient of tlie- 
dorsal. stiipe a.lready i'efeired to in previous papers of tho: 
present series. 

Tile following synopsis indicates the local races into which the- 
eastern forms of A. agrarim appear to be divisible; — 

A. (Kortheni.) 

a. Colour dart — iiiore or less tawiij. Belly iiairs waslietl witli 
pale tawisr. Dorsal streak 'vvell developetl. 

■ Manteliuria. A. Tlios.. 

h. Colour less ricli—approximating' to '‘ciiinatnon.” Belly Iiairs 
■wliite-tipped. Dorsal streak variable. 

Korea ami Queipart. A. a, coreis, subsp. ii. 

B. iSoiitlieru.) 

e. Colour compai'atively greyish — approacbiiig* wood-browig tbe 
liead and tore quarters ligliter tlian tbe back. Dorsal streak 


always present Sbaiitiiiig Poninsiila. A. a. paUidwr^ subsp. n. 

4. Colour more iiiiitbrin .and brownisli. Dorsal streak usually 

obsolete Xaiikiiig to N.W. Fokieu. A. rz. Sw’iiili. 


The two forms now given new names may be briefly described: 
a>s follows : — 

ApODEMUS AGRAEIUS C!OEE.E. 

Siiiiiiiier pelage more or less spiny. General colour aboA^e' 
approxiiTiatiiig to cinnamon ” of Bidgway, not so ruddy as in 
mamtckurims, more so tlian in pcdlkUor, Belly hairs grey basalij, 
AAdiite terminjilly, not Avashed AAotli taA^uiy or biiffy. Dorsal streak 
Amriable, but never of the clear AA-ell-defiiied unspeckled black 
throughout usually characteristic of true agi'arkis. 

Dinieiisioiis of four specimens from the typical locality : — 



Head&bcdy. 

Tail. 

Hind foot. 

Ear. 


mm. 

mm . 

mm. 

mm . 

d 

91 

81 

21 

13-5 

2 (Type).., 

no 

95 

20-5 

13 

S 

103 

81 

21 

14 

$ 

95 

80 

21 

13-5 


' , 'Skiiir(of type) — greatest length -27*5 miii. ; basilar length 22 
length ..of upper molar series 3*8. 

Saih Korea and "Queipartt ’ Type from Min-gTorig, 110 miles 
,S.E. of Seoul. lOlW. 

Adult female. B.M. Ko. 6,12.6.74. Original number 
:-654. €blIecteii24th.Kov, 19D5.- ; ■ 

V" The .tAAO, series, of 'this 'form obtained by "Air. Aiiderso.n are- 
e'mmeBited ill the papers on the Koreaix collections. 

' ApODEMUS, AGKARI'US PALLIBIOE. ■ ■ ■ 

Size perhaps aA^eiaging rather less than in the more northern 
forms. Fur .not 'spiny, but’ nO' specimens' seen "dated- "later than 
Alay 10. General colonr.,.;above ■ paler , and, ■inore greyish-whito' 
than in the allied form's, ^especially" on 'the /head and .across.''the- 
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fore- quarters ; tliis pallor appears to be fine to tlie luiirs 
ligiitj almost whitish siibtermiiially, their extreme ti|.>s ’jeirig ot 
the usual reddish- brown tone. Belly hairs %vhite- tipped. Dorsal 
streak fairly iiiiiforiii throiighoiit the series examined, vei-y slightly 
marked and often obsolete anteriorly, fairly weri-<'leiiiied 
posteriorly ; iieTer so strong as in mjmrhis, mmiichuricas, aiid 
the more strongly maiked specimens of corece^ Ijiit on tlie other 
hand much more evident than in ningpoensk. which iisiially has 
almost no trace of a stripe. 

Dimensions of four specimens : — 

Head & body. Tail. Hind foot. Ear. 
inm. inm. nun. min. 


d (Type) ... 93 100 19 13 

d 89 82 20 13 

S 97 83 20 11 

5 82 77 20-5 13 


Skull of type — greatest length 27*5 mm.; basilar length 22*5 ? 
length of upper molar series 4‘1. 

Hah. Sliaiitmig Peninsula, Type from near Gliefoo. 3009 
Type. Old male. B.M. No. 8.2.8.29.' Original number 1419, 
Ooliected 5tii April, 1907, 

This subspecies is no doubt most nearly allied to Mm 7img~ 
poensls ” Swinli,*'' (21. hartl Thos.), which I slioiiid now consider as 
a subspecies of the Apodenius agrarms group. . It 'clifters, however, 
both by its paler colour and by tlie uniform presence of a dorsal 
stripe, this being but rarely perceptil)le in the more soiitliern 
animal. 

“Oaiigiit usually ill traps set under rocks near' water-courses. 
At Ai-san their ears ivere nearly alwa..ys diseased, and , I think 
thereby shortened.” — M.F.A. 

4. Oricetulus teitox de Wiiit. 

d. 1415, 1416, 1418. $. 1366. Chefoo, Sliaiitixng. 100b 

d. 1454 ; o. 1450, 1451. Wei-lmhwei. 300-406b 
These welcome examples, practically topot}^)es, of the hitherto 
little-known (7. triton vary unexpectedly,- in size among themselves, 
but ' none of them equal in tooth-length, and only one "very old 
specimen in hind-foot-length, the .immature type o'f €. liis- 

covered by Mr. Anderson in Korea, -Their tails also show an 
iiiiiisiial amo'ixnt of mriation in length. ' ' ■ ■ 

A. specimen referable to ''6^, triton has 'recently been presented 
to "the Museum d3y Mr. E.-,B. Howell, .who trappe-dit at .Tientsin, 
thus carr}diig its known lunge '.to- the west' of the valley' ■ of the- 
Hoaiig'-ho.' '■ . , . .. 

■Curiously enough, both 'Mr. Anderson and - Mr,. Howell, note a 
predilectio,n- on the' part of these animals, to make ..their' burrows, 
in Iniman.grave-moimds, on 'the soitth„,side of - which'- they' .sink,'; a 
perpendicular hole'.; ■ 

^ P.Z.,a,lS70,r4637i ^■'■Bonbote,K 21.8. 1905,. ii;p.-3S7* 
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0. Cricetulus griseus M.-Edw. 

JA i:i55, 1360. 1361, 1362, 1363, 1367, 1368, 1372, 1373, 
1374, 1376. 5 . 1356, 1358, 1359, 1364, 1369, 1370, 1371, 1375, 

1377, 1381. Cliefoo. Sea-level. 

S > 1442. 5 . 1438, 1441. Ai-sau, 30 miles W. of Cliefoo. 

12005 

S . 1452, 1458. Kear "VYei-bai-wei. 3005 

Tills fine series is very uniform in general colour and in tiie 
development of tlie dorsal line, which is as distinct in the young 
ones as in the adult. The following are the fiesli-ineasureinents 
■of four of the largest examples : — 

Head & body. Tail. Hind foot. Ear. 
mm. mm, mm. mm. 

c? 100 27 15-5 15 


97 28 16 15 

2 91 28 15*5 16 

2 86 29 15*5 16 


Mr. Howell also obtained this species at Tientsin, and there 
were two examples in the collection from H. Shantung presented 
by Mr. Styan and worked out by de M^iiiton. The latter used 
for tliem the name of 65 obscurus^ but griseus comes first in Milne- 
Edwards’s book, and even if the two are different, ■which is most 
doubtful, griseus should, for geographical reasons, be the name 
for the little hamster of Shantung. 

Althongli not common this "was almost the only mammal in 
the fields about Chefoo. Its burrows were most often in small 
banks in the gardens, but sometimes occurred between the rows 
ill wheat fieHsd— if, P. A. . 

' 6, Lepus swinhoei Tlios. 

Lepm tolm Swinli, P. Z. S. 1870, pp. 449, 450. 
c?. 1382, 1383, ,1384, 1392.1421. 

$.1357, 1379,1380,1414. Chefoo., 3005, 

; d*" 1444 (young). Ai-san, W. of C,Iiefoo. , 12005 
d,'. 1455-7 (young), 1459. ■$. T 449. , Hear Wei-hai-wei. 3005 
These specimens are all of the paler type of coloration desci‘ibed 
by Swinhoe' as characterising his third ( $ ) specimen, though they 
vary 'among themselves, in this respect. 

ytOoniinon near Chefoo and nea.rAYei-hai-wei, but rare near 
Ai-saii' . (wiiere , there are :wo.lves). Whei'e common this hare is 
conspicuous, 4‘or although the body is much the colour, of the soil, 
,tli©;wdnte tail is 'an adveiHs . Ttls notwviM, but will stop 

again and' again if one whistles sharply. This' hare lias a .voice 
of some, strength,, 'as;'' wounded ones showed by ' crying ,' out 
; plaintively, ",or ■ so,metimes thieateningly,:' 'R s I ■ approached. I found 
■ the fiesk weij ■ paMable,’ ^ many are- killed ■, for' the ■ Chefoo 
market.”— if P. A,; ,. 
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.3, On tlie Miiseiilaturo anti other Points in the Aiiatoiiiv ot' 
the Engystoinatid Frog, Breulceps verruomis. By 
Fkaxiv E. Beboa'ri), M.A., F.Pt.S. 

i'ileceived December 11, 1907.] 

(Text-figures 2-13.) 

I have exainiiied or dissected thx’ee exaniples of a species of 
Brericeps, which I refer to the .species rerrueosus^’’ on the 
following grounds. In the definition of the Frog by' Boiileiiger 
the body is stated to be entirely covered with distinctly porous 
granulai' glands.'^’ This was the ease with my .specimens, wiiich 
therefore appear to difier from Brericeps gihhost/s. Inasiniich as 
our knowledge of this ■.African and ant-eating Batrachiaii .seems 
to be confined to its external and osteologieal cbaracters, I have 
thought it -worth wiiiie to bring before the Society a finther 
coiitri];)ution to the knowledge of its structure. Tlie notes upon 
wiiich the present communication is founded chieiiy rcdate to 
those stiTTctiires wiiich are knowm to vary in their characters 
•among the Anurous Amphibia. Other . characters, however, are 
not'' altogether ignored. 

§ Feli'is mid Cocci/x, 

It is of course w^ell known t that Breviceps is disting'iiished from 
■(e. g.) liana by the wide]}- expanded tmiisverse processes of the 
•saciai vertebra and by the fusion of that veitebra with the 
■ensuing coccyx. Since the latter point at any , rate ha'S been 
found, though rarely, to vary among the Aniira, it ' is, perhaps 
worth ' -while to record 'here the fact that I found in two speeiiiieiis' 
a complete fusion betw^eeii the sacraiii and the coccyx. When, 
the frog is extended with the dorsal surface uppermost, ' the .ilia 
are not visible as they are ' in Bana to a -great extent, a'lid the 
ilio-eoccygeai imiscies descend o.ii a pla,iie .wiiich' only forms 'a 
•small angle 'with the plane -of a sagittal '.section. The strongly 
expanded • tmnsverse processes of the. sacral ''Vertebra show no. 
connection with the ilia when \iewed from above. . These bones 
are quite invisible, if -the 'dorsal .surface -of the transverse, process 
has been cleaned '.a.'nd ' the uiiderlying musculature left alone. 
The attachment of the 'ilia, in fact, is . not to- the .edge of the 
broad transverse process as in- .some-- .other BatracliiaiLS, "but is 
completely ventral leading the, edge entirely '..free., 

'Another .structure in 'co'nneetxon - with- .the. pelvis of .Brevkeps 
remains to' be . "described, which ! ''have .-not noticed, or seen a 
description of, in other . Frog.s. . ' On ' the ' dorsal , siirfa.ee of . ea.cli 
-.sacral' transv'erse process, lying, ■capparently.freely.oii'that. process, ' 
is a 'fiat-. -and -somewhat .'.o.val plate of ■cm'tiIage..not so loiig.'as the 
transverse proc'es's„i,s'i'ii 'a-n antero-posterior.,- direction, " T'lii,S' plate 

,' 't ‘‘Aaip'Mbia ’ti-B,'Brom-Vs.. Thierreidh pp',. 608 & 640.-,. 
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tiierefore lies completely on tlie expanded sacral transverse- 
process. .Aiiteiiorly fibres of tlie — as I presume — ilio-liiiiibaiis 
iTiiiscies are inserted upon tlie cartilaginous jdatCj , and cpiite- 
aiiterioi'ly it is connected, tlioiigli feebly, round tlie edge of the- 
transverse process, \\itii tlie expanded end of the iliiiin. 1 imagine 
tliat tliis cartilage belongs to the ilium, and that it is in con- 
sequence related to it as tlie snpra.sc*apiila is to the scapula,. We 
have, ill fact', in this frog an exaggeration of the gi*ooviiig which 
the anterior end of the ilium of other forms shows at its line of 
articulation with the sacral vertebra. It is, moreover, interesting 
to obseiwe that we find in this frog a. Ifind of fore>shadowiiig of 
the relations which the ilia, bear- to the sacrum in the higher 
Saiiropsida — especially birds — where the ilia ai*e not merely 
attached to, but cover, tlie sacral vertelirac 

§ Hyoid. 

This cartilaginous complex presents some peciiliaiities of form 
in Brevieeps. Of these the most salient are shown in tlie accom- 
panying figure (text-fig, 2) illustrating also some of the h}’oi<l 


Text-fig. 2. 

StJz. 



McAd. St.h. 

A,iiterioi‘ cpniaii of hj’oid and part of hyoidea.ii musralatare of Bremceps* 


It, B,a,_siliya! plate. ' Anterior -coma of -iiyoid. /dn. Lateral process of basihyaL- 

y 'JAffM. fiyoabdoiniiid,, h.g. Hyoglossus. , 'P./i. ■ Petrohyoideus. dh* 

.Sabbyoichms. ' Bm. SubmaxHlaris. BtJi. Two divisions of .steriiohyoideus,: ' 

'.miiseles, „ ■ Jt will be' the're.- ■ seen ^ that', the anterior cornua- of the 
Tijoid :,'ara;,;particiilarly. ,;stout'.'-'and -strong, ;wliich is, ''.correlated^ 
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|)erliaps, with the iiimsiially strongly developed siibiiyoideiis 
muscle. Again j correlated with these facts of structure, is the 
mode of origin of the anterior cornua from the body of the hyoid. 
A,s tlie text-figure referred to shows, the anterior eorriii on each 
.side ]}ifiircates near to its junction with the body of the hyoid, 
and shortly afterwards the two branches rejoin, thus forming jiii 
almost triangular foramen. Anteriorly there is no distiiictioii 
between the cornu itself and the anterior p>rocess of the lioily of 
tlie hyoid, such as is so marked in Ecma. In fact, the coniiectioii 
of the anterior cornua of the hyoid with the^ hasihyal recalls the 
.arrangement of the corresponding cartila.ges in the not nearly 
.allied Felochjtes^ but more so as there is a close approach in the 
middle line between the rounded-off ends of the conjoined 
..anterior process and anterior co.rnii of eitlier side ; they do 
not, however, so .neaiiy meet in Breviceps as is the ease witli 
Peloclytes, 

The figures of the hyoid apparatus of other Frogs given l.3y 
W. K. Paiher'*'- sliow no types which closely rese,mble Breiriceps 
in these particulars. In many forms, however, there is no 
anterior process on either side of the basihyal, and in others 
tliere is an approxima.tioii between the anterior latenil pi'ocess of 
the basihyal on each >side and the corresponding cornu. ' The 
thyrohya.ls of Breviceps are -also peculiar in certain respects. 
Each is ossified as usual and is of the ciistoma.ry hoiirglass«sliape, 
being — that is to say — thinner in the middle than at its two ends. 
It is, moreover, rather bent in the middle outwardly. The end 
by which it articailates with the body of the hyoid is not affixed 
to that cartilage as in many (? most) Frogs. In tlie latter' the 
l:)0,iie is inserted on to the posterior edge of the ba:Sil.ija.l ca,rfcilage. 
In Breviceps it is quite distinctly inserted on to the ventral 
.■surface of the cartilftge in front of the posterior edge t. 


§ The Masculature of the IlyouL 

As might be expected, from "the habits of the Frog, the .Hyoid 
muscles difier in many respects from those of liana, tkc. ' I 'shall 
"describe under the heading of the abdom.inal muscles an iinpo,rtant 
muscle which I term hyoahdomhud^ which is 'a part of the superficial 
.■abdominal sheath inserted on to the hyoid.. 

The sternohyoid is 'also a peculiar muscle. . For it , is composed 
of two perfectly distinct parts. The anteriorly att.<i.<ched part, has 
the usual insertion on to the body of the Iivoid ventral ly between,, 
the ■ (pO'Steriorly) diverging halves of the , genio.hyoideiis of, ...its 
...side, .' ..This part of the stemohyoideiis' 'arises almost ent'irely 
from tlie....coracoid dorsally ,; /the 'second, 'half of t.!'ie; sternoliyoideus 
is in ' contact ' at ■ its origin .with. 'the last, a.nd appears also' 'to he ' 
c..ontinuous . . 'with such -fi bres . of the .very . feeble ■ ■ 'rectus abdominis 

* Pliil. .Trails.. ,pt. i. 1881. 

t Parker’s' fi.g'ure', of mrolinemis suggests that 'this is.'also'tlia mse' 

with that speckis, ' '\¥liicli IS of the' same .'fauiily. ■ 
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sternalis as reacli tlie sternum. Its direction is from the very 
first different from that of the anterior portion of the miLScle., 
It passes downwards at a greater angle with the plane of the 
coracoid and to the inside of the hyoabdominal, dorsaliy to wdiich 
it then pa,sses to be inserted opposite to the insertion of the- 
outer part of the geniohyoid. The hyoabdominal thus passes, 
betw^eeii the two portions of the sternohyoid, and it is able tO’ 
insinuate itself into the narrow^ space prepared for its reception, 
not by a diiniiiiitioii of its fibres or a lessening of its diameter by 
becoming converted into a tendon, but by bending over so that, 
its broad arid flat surface comes to be disposed perpendicularly 
instead of horizontally. 

The gerilohiokletis oi Brevkeps appeal’s to offer no very great, 
difiereiices from the same muscle in Rcma. But the two inner 
liah'es of the two muscles fuse together some way back ovei* the 
subjacent Iiyoglossus more markedly than in limits and in this 
the muscle recalls the geniohyoid of the Pelobatida^ 

I could find no trace whatever of an oimhj/oicl muscle. 

The Iiyoglossus completely envelops each thyrohyal. The fibres^ 
run aggregated into coarse strands over the body of the hyoid, In 
the region of the thyrohyal the Iiyoglossus is overlain by a thin 
layer of muscle which appears to be perfectly continiioiis with the- 
geiiioliyoid (see text- fig. 7, A, p. 28), that is of course -with the inner 
division of that muscle. The fibres, however, are hei-e transversely 
arranged to the longitudinal axis of the thyrohyal and are wrapped 
round the enormously thick Iiyoglossus. In view of their direction 
these fibres can hardly he referred to the geniohyoid and called 
by its name; but they appear to be clearly a differentiation of 
the same sheet of muscle. The function of this sheet of muscle^ 
appears to me to be possibly this: the enormously developed 
niiiseiilatui‘e— the iiyoglossal — ’which enivi^aps each ceratohyal 
tends to occlude, pa,rticiilarly during its contraction, the glottis, 
and thus to hinder free respiration. This would, how^ever, be- 
advantageous during swallowing. Buiing relaxation of the 
hyoglossal the diaBieter of that muscle would, perhaps, be still 
further reduced by the contraction of the transverse sheet, and 
the orifice into the lungs in consequence enlai’gecL 

The petroliyoid muscles are present in the normal number 
and are thick and fleshy leaving no gaps, and indeed overlapping- 
eachotlier.' The posterior division of the muscle seems to he less, 
attached to the thyrohyal than is usual among these Batrachians. 

, . The petrohyokleiks posterior has apparently some con- 

nection witl\;,,,the bony thyrohyal bar. When the latter is raised, 
the muscle is seen to underlie 'it '(it is of course dorsal to the- 
bone) and to be' .posteriorly- attached to it.. The muscle' is, in 
fact, anteriorly inseited on to 'the edge of the body of the hyoid 
behind the posteiior'lateml .'.process,: this '.portion of the body - of - 
'tlie'„hyoid, bemg, as already explained, overlain by the' thyrohyal; 


'See' 1907, P.-805. 
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wliicli does not arise from its edge. When this fii'st section of 
the peti'oiiyoicleiis posterior is raised, it is seen to overlie the 
posterior portion of the petrohjmideiis anterior, wliieli hitter 
tliei'efore is a moi*e extensive muscle than is usual among the- 
Batracliia Saiientia. 

The 2)etrohi/oideiis 2)osienor semmdus is attached in the present- 
species as is the petrohyoideiis posterior tertiiis of some other 
Frogs. It is iiiseiied, in fact, on to the expanded lower extremity 
of the thyrohyal l3one. Whether some fibres escape to be con- 
nected with the laryngeal apparatus I do not know. 

The 2}etrohj/oideics posterlo?’ tertius is quite difiereiit in its 
relations from the corresponding muscle in other Frogs whose 
anatomy is known. In order to see the muscle the secundus has 
to be raised. When this is done, the muscle now under discussion 
is seen as a somewhat slender muscle running parallel witli the 
other parts of the petrohyoideiis posterior. But it has no 
relations whatever to the thyrohyal bone. This in itself is a 
point of likeness to the Pelobatid^e. But the reseiiiblance ceases 
with this. For in Breviceps the muscle avoiding altogether the 
end of the thyrohyal ends in close juxtaposition to the cesophageal 
muscle on the .walls of .the commencement of the Iimg (see text- 
fig. 7, B). Its action on contraction would appear fi'oin its position 
to be like that of the cesophageal muscle and would dilate the- 
pulmonary cavity, 

§ S'liperjieial Muscles of the Yerdral Burface, 

The general apipearance of these various muscles, after the .skin 
has 1,36611 removed, is very different from the correspond,! ng view 
of the musculature of Rana. I shall proceed to describe these 
several muscles, commencing with the rectus abdominis and 
passing forward to the throat. All the muscles now in question; 
are shown in the accompanying figime (text-fig. 3), As is well 
known, the thighs of this frog are included within the area of the^ 
body, the portion of the leg from the knee onwards alone pro- 
jecting beyond the contour of the 'trun,k. But when ' the . skin 
ivas reflected, and turned hack, it wa,s-to be observed that the- 
area lying betw.een the anterior , border of the thigh and ' the 
posterior border of the abdomen is not merely covered by skin. 
For closely , adherent., to ' the skin in this .region, and indeed 
inserted upon it, is a layer .of muscle (to he considered in'' greater 
detail later, p. 26) attached on the .other skle to' the leg which,' 
bridges . over the gap. The' conditions ai*e' not, therefore,,' %-ery, 
widely "different ' from those which- characterise' Menoptm* and 
where muscles 'attached 'to the leg, spread, into the-' 
abdominal region . and '.thus, .'help -to d.estroy the -..demai^catioii 
'between thigh and abdo-men. . 

-.The' - recim^ uhdominw. muscle', appears' ' to me to' .have in ...pro-:-' 

^ Beddardj “ O'n tbe Diapkra^ P-, Z, S. 1895-, -.p,,844, ig, 3* 

f 'J<l. Oil the ..Anatomy, pt 338, %. '4. ,' 
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portion to the animal a very great, thickness wliei*e it aiises 
posteriorly liy the usual tivo fleshy pillars, one foi' each half of the 
iimscle. It is sharply crescentic in outline on each side, a state 
of aftaii'S wliicli appears to lia^ve been brought about hj the 
iiicliisioii of the thigh within the body and the consec|iient and 
iniitiial pressure. This is plainly shown in the figure (text- 
tig. 3) and is to be contrasted witli tlie relative form of tlie same 
muscle in Harm, The rectus abdominis of Breviceps also diffei's 



Text- fig. 3. 
S.mejit. 


Siiperfieial ventral musculature of Breviceps. 

X). .Ciaviculsu* liead of deltoid, F,ahd. Pectoralis abdoudiialis. Pectoralis 

, SterualiS'^anterior._^ FMpost. Pectoralis sternalis posterior. MmIkI Pectus 
abdominis. _ Sl\ Sbiu-miiscle of thigli. S.m. Submaxillaris aud subhjoideus 
, liardly distingiusluible for some Avay after their origin. S,mtnt, Submeiitalis. 

, .x, .rb'' Muscles of jaw (not specially studied). . 


'froiii' that ' niuscle in . ' by . tliB' -fact' that' there iS' only one 

' Bmriptm "^endim^ ' of the four /or' five' of and' of 

,'Mimny .o'ther, /Frogs. , This. one. tendinous inscription is, placed a 
,,, little: ■ waiy . beh'H^^ the 'origin of '■ the abdominal '.portion, of , the 
pectomlis '.uniisele '.','wh,ieh;, overlaps it. nowhere. It is- hidden 
, ;a:iiteiiorly byy , the .complete, union 'across the middle' line of ■ some' 
''■of' the fibres' off. lie'EbdoBxinahpectoi^al ^ 



1908.] 


AXATOMV OF A FROG. 


IT 


Tiie pectoralis imiscle comes next in order and consists of tlie 
usual three parts. The p^rtio stenudis anterior is veiy iiiiich 
Itirger than the portio sternalis pjosteriorj and is at its oiigiii in 
the middle line nearly three times the dia^meter of the lat;teiv 
It is iiicoiopletel}' divided into two portions. Tiiere is no ga|:^ 
between the two parts of the portio sternalis^ nor hetw'eeii the 
posterior of these and the ; iievertlieless tlie 

several muscles are not in any way confused at their oiigiiis ; 
they are perfectly distinct. The portio abdominalis is large and 
important. It allows no trace to be seen of any scapular portion 
of tlie obliquiis externus .such its i.s figured in Eckerts woi'k upon 
the Frog. It arises mainly from the siirfaee of the rectus, 
abdominis in front of the single tendinous inscription of the latter., 
Thei‘e is also a,ii oiigin not represented in liana (or repi^eseiited 
indeed by tlie posterior part of the portio sternalis of that 
Ampiiibian) from the expanded cartilaginous , sternum. The 
fi tires of the two sides of the body here meet in the middle line of 
the sternum. This region of the portio abdominalis is not, Iiow- 
evei*, sepai'ated in a,ny way fi*ora the i‘est of the muscle ; its fibres 
lie side by side with those of the rest of the muscle and tliere is. 
no gap a,.iiywhere. Indeed, on both sides of the lioclj the sternal 
fibres of .the portio abdominalis actually overlap tlie hinder edge 
of the portio sternalis posteiior, that .pai-t of the hitter muscle in 
fact 'which arises from the rhomhoidal cartilaginous stern inn ; 
for the latter muscle arises more from the edge of the sternum, 
while the fibres of the portio abdoiniiiaiis arise from the ventral 
si:ir£ii.ce of, tlie same cartilage. There bei-iig no omosterinmi in 
JjrevicepSi there' is no superficially visible ecpiivalent of the 
steriioradialis of liana. .The only thoracic muscle ■visil.de in 
front of the pectoinlis is the .clavicular Iiead of the deltoid ^ wdiicli 
is shown in the figure i‘efer.red to (text-fig. 3, I)). 

Tlie t,hroa.t-mi,iscles visible on the superficial view are again 
diftereiit from those seen in liana ■without any further dissection 
tlian the remova,! of the skin. As in lia-na^ a large slieet of' 
muscle occupies the, throat ' which . obviously consists, as in tliat 
Fi'Og, of the ' sulrma^rdleiris and sulih/oidens muscles. , The twO' 
halves of each of these a.re' sepanrted along 'the meTliaii line.by a 
very narrow tendinous raphe. ■' But whereas in liana 'hy for the 
greater part of this. sheet belongs .to the. subinaxi,lkrisy only a 
■slend,er slip posteriori, y being referable to the siihiyyoideus, tlie^ 
precise .reverse i'S the case with ■ In fact in '.the Frog, 

which forms the , subject of the present memoir, the 'dia,iiiet.er, 
(a.ntero-poste,Fior) of 'the submaxillaris, is 2*5 imii,,' and ,of the 
subhyoid eiis ■is',,5'5 mm., the ■measurements being taken,' near to' 
the .middle 'line,. ' Tins is accounted for of , -course by the , reduced 
lower' jaw ,'of BremcepS'; but .not ..entirely 'so, since fibres.' o,f the 
muscle, which,' did' .they -continue in'- a straight course,, would reacli 
the ramus of, .the lower jaw, .bend- i>osteiiorly to '.form, ,. put -of '.the'' 
mass of tlie subliyoicleiis. , It .should, be sta'te'd in explanation of, 
the' ab' 0 '\m,' that '.iiiedianly there is"' no ''difierentiation, of,,, the„'tw' 0 '' 
'".'Peoc. Zoom Soc.— l'W-S,-',]Sro. II..",, , 
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imiscles : it is only wlieii the,y diverge a little to the inside of the 
Bianclible that they can be distiiignished. In front of this lies 
the sidmi€iUt(dis which has quite normal relations. In addition 
■to these three niiiseles of the throat which, are quite as recognisable 
ill Ilmia^ Brerksps possesses another small muscle ^vdiich is not 
visible in a, corresponding dissection of Rana, This is seen on 
one side on the right (text-fig. 3, a?), running along the inside of 
the Ja;w as a fairly broad slip of muscle passing out of sight just 
behind the siibmentalis. Between the subh^mideus and the wall 
■of the skull and the articulation of the iiiandihle, there is a 
considerable space left which is not occupied by muscle. It is 
filled with a loose tissue which I have not investigated farther. 
Ill it, however, lies a large circulcir iiatteiied and soniewiiat 
muffin-shaped body wiiicli I take to be the thymus gland, on 
account of its general (though not minute) agreement in position 
with the tliyiniis of Rana, 

§ 2Imcles of Shoiilcler-girdle'^ . 

The Iciiissimm dor si is not a large muscle, and it is entirely liidden 
for the whole of its course by the muscular origin of the ohliqui 
^xte/nms et intermis. And these latter muscles are too thick to 
allow of tlie latissiiims dorsi being seen through them ; tliey have 
to be dissected away to bring that muscle into view. Not only 
is the latissinius dorsi a small muscle relatively speaking, but it 
extends for a much shorter w^ay backwards than in Rana, owing 
perhaps and partly to the very forward position and the small 
size of the suprascapula. The latissinius dorsi does not at all 
QveT]*2i'ptheinfraspinatiis, 

The ■ .cuctdlark does not cover the occipital region of the 
longissiiiius dorsi as is the case with Rana giqypyi] nor has it so 
straight a coxirse from the occiput to the border of the supra- 
scapula, Furthei’iiiore it skirts the curved dor>sal border of the 
suprascapula to be inserted into the posteiior angle of that 
■cartilage. , 

\The retmJiens scapidm belongs in this Anuran to the serraPm 
(or irmisverBo-8mp'id€tris)\mvies^^ that is to. say it arises 'from 
transverse process and not from spinous process. ' It is necessaiy 
t'O, emphasise this point because I have shown that in Rmna 
giippyi.'this^ muscle- does so arise, and w^e may therefore fairly 
speak of it as , a ■ rkombokleus. I ■ take this opportunity- of con - 
fi,rming .that ,- fact - on. the results -of the dissection, of another 
mdi\i:duaL, '. .But .wdietheiv can be . said to. possess this 
- niuscle-.:.is. a matter, open to 'dispute. In Rana {gup>pyid.s w^ell as 
■eimdentidi there are, three muscles which have ..been termed sermt% 
but which -'in Haslam^s edition . of . Ecker (made use of . by myself 
d. 11 ' the prepamtion. of the. -present communication) are described 
m'tmmversQ-smpidaris , . - :0f these' muscles, twn are .broad, and '".flat 

* .Tlie peG&ralm .as well as emmMominal are described , under tlie v'entral 
.-innsciilatnre- (On p. 32.. .. 
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-and pass directly upwards, or very iiear-ly so, from tlie region of 
tlie ti‘Miis'\''erse pi/ocess of the vertebra to tlie under surface of the 
supra sca;piiia. They really arise from the transverse pi*oeess. The. 
third iiiuscle (text-hg. 7, A, t,sc., p. 28) is long and slender, arising 
from the tip of a. tinnsverse process and inserted lower down on. tlie 
scapula. ' In Brericeps the slender third muscle {p'amverso-smpiilm 
iertms) is plain ; hut thei*e ai‘e only two of the Inroad dorsally 
riiiiniiig portions, and one of these has been alrejidy refeired to 
Its the retraliens scapiilfe. Moreover these iiiiiscles seem tome 
to arise from the surface of the longissimas, and not from 
transverse processes. 

fJoracoBiiimeralis , — ’When the posterior part of the portio 
sterna.lis and the portio abdoininalis of the pectoralis are cut 
through and reflected, two muscles are brought into view without 
any further dissection and wlien the Frog is lying upon its liack, 
Tliese are of unecpial size, the smaller of the two lying nearest to 
the coraco-liumeral margin. I am disposed to regard this iniiscde 
as corresponding to that which I have termed pectoralis minor 
in Pipa and in liana gtippi/L It arises mainly from the coracoid, 
but some of its fibres appear to reach the stem urn* It is inserted 
■on the liniiierus to the posterior side of the i,nserti'Oii of the 
pectomlis a,hdoiniiialis, . L , 6., below that muscle as seen in the 
position of dissection referred to. The larger niiisele I term 
thei-efoi*e coraco-kmneralls. which a.i*ises from the same bone and 
cartilage as the last. Towards its insertion it is a much' larger 
muscle tha,n the last described, and its insertion is farther down 
the luinierus, i. e., nearer to the hand. Both muscles are fiesliy 
throiighout. 

% Ilitscles of the Dorsal Surface^ 

111 itawa. the muscles -of .the back are 'Covered by, and also in 
some eases arise from, the fascia dorsalis which is attached in the 
middle line to the spinous pi-ocesses of the i*ertebra?. In Rana 
gnpppi, where on account of the size of the frog this fascia is 
specirtlly thick,, it has not obviously any more relations to the 
depressor niandibuhe than to the latissimus dorsi or the obliquus 
.'■extemus, all of which arise from it' and are in perfect continuity 
with it. It cannot be spoken ■ of as'the' t-endoii ' of origin of any 
■one or indeed of 'all of these muscles. .It is '.deserihecl by'Eckerin 
his ‘'Moiiogiaph of the Frog’ in' a separate paragraph as something 
distinct from the ensuing muscles, 'It is .'to 'be assumed,, however, 
that in 'Common with many other tendinous structures, this fase,ia 
dorsalis is to be referred 'to a jmeviously existri,iig sheet of n,iuscle 
But there is nothing i,n Rana to connect it <lefiiii,tely with any of 
the , muscles which arise ' from . it, excepting , 'perlifips, the 'obliquus 
■externus on'' account .of itS’ larger 'size. ■ It must be'remeni'bered, 
however, that in Xenopus the;Ia.tissiniiis liorsi'is of 

very large size and 'in shrinking' to the dimensions" which' it 

^ .Maaren ‘"Die .Tmtrale Euaipfmusknlatur fier Anurea AmpliiHen,” .Morpli, 
.m 1895yaiKlBeddard, lt,:Z.,,aT895;p,-846 (andfootiiiAck' 

■ ' ' , ,'■ ' „■■ , ' , 




allows ill liana ina.}' bave, so to speak, left beliind it a tract of 
beiidoii—tlie fascia d'orsalis. The condition of tlie dorsal iiiiiscula- 
tiire ill Breviceps suggests a different explaimtioii. There is iiO" 
fascia at all in the middle of the back ; onlr anterioii)' lietweeii 
and upon a portion of the supi’ascapiilie is a tlvin tra.iispa.rent 
sheet of liijniiient to be detached, from the underlying sti‘iictni*es.. 


Sin>ei*ficml dorsal musculature of* Jtr <3 

•Cutaneous, muscles, at end of-rectuuu Co€C,Sae, Coceygeo-secralis. JI. Posterior- 
,v 'of left aide. . ^On riglit'' the ■coiTeapoudiii^ heart is represented as 

cut opeu. Inf. Iiifraspiimtus,' ■ '..IjyL,' ,l4ongissiiuus, dorsi. ''ao ' Extrinsic- 
muscles of lympinheart, Ohl,ext. OhlioiUUB extenius. OhlML' Obliquus 
; interiius. r. Muscles' coveriug reetiim--' Sc,' 'Supraseapuhu Sk. Skiivretleeted,, 
showing attachment of extrinsic muscles of lymph-heart. 


Posteriorly this in continnous with'a''sheet,''of muscle on , either side- 
of the body the fibres of which pass obliquely backwards and ventrab 
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wards and Avlucii arise from tlie middle line of the back, i. e, from 
tlie spinous processes of the vertebne. These lil^res are coritiiiiioiis 
with some of tliose upon the ventral surface whieli I liaTe shown 
reasons for believing to be the ohliqmis exiemas of liCiria, 
Irmiiediately beneath them, jind equally plainly shown in tlie 
drawing (text-fig. 4), is a set of filires, also arising fi-oiii the 
.spinous pi’ocesses of tlie vei*tebra\ which run diagonally to the 
former jiiid are in fact disposed at right angles to the longitLiiliiial 
axis of tlie body. These are of course the fifjres of tlie ohlirfims 
internus, I ima.gine that these two muscles together in their 
dorsal region represent the fascia- dorsalis of liana. In a-ny case, 
.apa,rt from any question of lioiiioiogies, it is reiua,i;ka..ble to ha;ve to 
note tlie extreme mnscularity of the liack of this small burrowfing 
toad Avlieii compared with liana. This sheet of muscle completely 
covers the latissimiis dorsi, lint it only partly covers the infra- 
spina-tiis, the anterior half of -which appears, as is sliowii in the 
drawing (text-fig. 4), beyond its anterior ma.,rgin. In this 
region, in fact, it passes into a-n aponeurosis. A striking feature 
of the dorsal iiuisenlature of this Frog as compared with liana, is 
tlie absence of a depressor mandlhidce. Hence tlie suprascapiila 
is visil:)Ie directly the skin is ra-ised. . In view^ of tiie ]:.)resiimably 
feeble action of the jaws in tins a,nt-eating toad, the absence of 
this muscle i.s not surprising. Posteriorly the obliquiis iiiternns 
ends abmptly at the coninieiicement of the posterior lympli- 
heart At that point the longissimas dorsi emerges from beneath 
it-s sheltei*, and is seen to arise from the cocc}^. to very fa.r back, 
ill fact within a inillinietre of its posterior extremity. This is 
quite difiei'eiit to wdiat occurs in liana, where tlie great<?r part of 
the coccyx is free fi‘om, the longissiini.is -dorsi. It may perha-ps 
be argued fiom this fact, coupled with, the fact tliat the end of 
the coccyx -is a long way from the anus, that Brerlmps is as com- 
pared with liana a short- tailed frog. It- also follows that the 
iB.sertioii on to tiie coccyx of the llio-coccygeal muscle is hidden 
"by tlie longissinms dorsi. , 

Since only the extreme tip of .t-he coccyx, re|)i‘esented in the 
figure to which refei’ence has lieen made, is free from the attach- 
ment -of the longissimtis dorsi, it is plain tfiat the cYmcygeo-sacralis 
must be' either 'absent orliave rather difierent- relations. In vie-w, 
however, , of the very large' transverse . processes , of the sacral 
vertebra 'in this Batrachian, the muscle ’woiild.lie, liardly likely to 
be absent, and indeed I identifyit as shown, in tlie drawing (text- 
fig. 4, CoccMac,). - The -mnseles in question are attadied. on,' each 
..side of the body to the strong transverse process of' the .sacral 
vertebra."', iKot, lio.wever, to the wdioie '-of - that process. .For' the 
-outer part be.a.rs the origin of the ghitmm. The 'muscle ,'(th-e. 
wceggeinsacraUs) is , pyramidal .-in form ; it narrows,, fro.m,, its wide, 
origin to the region of, the pyriformis, -up ,to w,'hich .muscle .it passes,,. 
;'aiid is attached' at the ,extrem.ity of the coccyx betive-en, tl,ie oiigim 

'For .tiie. description of' wliicli see, p. SS. ' 
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of the longissiiiais dorsi a.iid the ]3yriformis. 44:iis is true of tdie 
siipei'ficiai la.yer of the muscle. Tlie deeper lil)res nm iiiscrrt’.ed 
upon; the coccyx still hirthei* forwjird, vtnrlerlyirig tlie 
1'')'iit I have not drawn an exact boniidaiy line Ixvtw'i'on this a^m! 
tlie ilio-coccygeal muscle. 

When the region of tlie ilium is insjiected froni helow, tim iJio- 
Imnharis mnsehi is very plainly seen. It a.rises from tliC’ 

tip of the ilium, where it overlaps not as might he exjiected the 
coccygeo-iliacua but the glntjcus, ox* rather a portion of it. (,)wiug 
to tlie abbreviation of the tail the origin of the (.aiccygcxi-iliiuais is 
concealed on this aspect of the body. Tlie iliodiinibai'is (text-tig. 
7, A., II . 7, p. 28) is a, strong mnsele not lu’oken rip into segments as 
in Ea/iia but jiassing straight forwa,rds to ii:s tei’inination 

on tlie tra nsverse jirocess of the tliii*d vertebra. I t gives off from 
its concealed (h e. doi’sat) surface bundles of iiinscuhxr iil>res to tlie 
tx'ansverse pi'ocesses of the intervening vertelnn. Idiis muscle, as 
it a|:)])ears to me, is in some ways like tliat} of the 'Pelo])at:-i<he t., 
For instead of consisting only of detached slips as in Jtana running 
from traiisvei'se process to traiisveivse pi-ocess, there is also a rnassivo' 
band of muscle running straiglit to the most antorioi' transverse^ 
process to whieli tlie muscle is attached. Tliis iiinscle is not,, 
however, separate as in the Peloliatiday arising from a. lower 
(more posterior) part of the iliixm ; it is iiulistingidslia.ble at its 
oxigiri from tlie anterior end of tlie ilium from tlie rest of tlie 
muscle, 


§ Ahdmmmd Muscles^ 

The general aspect of the recUts ciMommis as cximpixred witli 
that of Eana lias been already deseiilied J, and need not be again 
here referred to. 'While in the Ooimiion Frog according to vaiuous 
anthors the rectus abdominis does not extend far laterally, but is 
in those regions replaced by t\\e ohliqwm eMernm, there is in 
Bretnceqys. mi aliKSolute continuity between tlie fibres arising fi‘om 
the pubic symphysis in tlie two strong pilhirs aJready referred to* 
and fibres running in a nearly dorsO“Venti‘al direction on tlie sides 
of the l)ody (text-fig. 5). Idiey form obviously one slieet wliicli 
xuay be stripped oft*. These fibres extend a long way towax*ds the- 
dorsal niedia;n line. ■ Moi-e towa.rds the ven,tral nn.Hlian line, lioxv- 
ever, they become attached to the tendinous insci'iption, a, ml 
that break are continuous with ^ulteriorly riinning filu’es, some of 
which end on the sternunu Beyond the tendiuous inscription 
•arises., as ' has been already said, the portio al:Hlomiria.lis of tlio 
pecto,ra.lis. " Beyond this again, L e. nearer tlicv sh(.>ulder--girdle, 
arises a,; sheet' of muscle, which is completely hidden by the 
'pectO'ralis abdominalis. ^ Nevertheless it. lies above (reiitral t(,))'a:n 
■underlying ..sheet of muscle, wliicli ■ latter lies on tlur sa;me plane,- 
as the median region of' the- rectus abdominis, arising' as it 'does' 
from,' it or at least from' the aponeurosis covering it. .This muscle- 

* IMdard, R a SflOor, p. 33B, text-%^^ 

■''' 877 . , ' ' .. 
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arising from tlie surface of the deeper layer is very wide^ and 
disappears aiitei‘iorly benea,t]i tlie Blioiilder-girdle_, being inserted 
doi‘sall.j upon the scapula. It would seem to coiTes|:}oiid to tlie 
|:)ortio omo-abdoiniiialis of tlie oblicpius externus of llama, but is 
clearly miicli more extensive. The direction of its fibres is on 


Text»fig. 5. 





Ventral abdominal musculature of JSreviceps cut so as to display 
different layers. 


Jip.ahd. Hyoabdomiual. OhT.hyf. Obliquus internus. Omoabdominal 

shown below at origin and above near to. insertion, the intervening portion 
having been cut away. Fect,ahd. Origin of pectoralis abdominalis. Muthd. 
Eectus abdominis. ' , 


tlie wliole obliquely postero-anterior. It arises from near the 
edge of tlie underlying sheet of muscle also just referred to. 
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JJiis latter is, ivs I take it, tbe obliquas iHiernus. .In the rniilblc^ 
line it can be .se*eii to he covei*e<l I)}’ the vei*y thin sternal portit>n 
of tliti ret'.tns alxioniinis. 'Here its li],.)re 8 rnn oi)li(jiiely ior'WiirJ 
from the median, 1 ii,u^, fairly |.ja,;ra.l]el indeed in di,re(,‘tion 'with tlie 
fibres of tlie aaljaceiit a.n<l cov<„rri]i;L'- ])ectr>,i.'alis ,‘il)d,oiain!,s. ,Fr<,>m 
the iirscriptio kvndinea. i'he fil'ircs <.)f the olilicjims intieriivis run 
directly hmvvard j>a,ra.llel to thc^ h.)n,i*’ axis of ila' hiHly ; moia^ 
laterally they run posterc^-anteriorly hut ohlujiudy towards the 
media, n A'eiit.ra] line of tlie abdomen. I Vtssing round tlie abdimien 
tlie direction of tlie filires is gradually elianged, until a.nteriorly 
just beliind tlie shoulder-girdle the fibres of tlie oliliqmis iniierntis 
1*1111 exactly at I'iglit angles to tlie long axis of the a.niniaf’s hody. 
The olilitpins iiiteriius, therefore, of Brecia^ps is very dillerent 
from tliat of wliere the lil>resi‘iin obliipiely |H)ster(> anlieriorly 

witli {imain doi*so -ventral direction and with hut a sliglit fanning 
out from the l)a,(*k towards the ventral sui:*faee. ,lu Brevimp^ the 
fanning is mucli moi-e nmrked and. is in the op[)osiie direeiiom 
i. e, the iilires conxm*ge towai‘ds a. ]')oint u])On tlie ventral sin*fa,(a 3 
on each side of the liody. This point, or rathei* ai‘ea., is forincHl 
by the origin of a very strongly marked muscle, flat and of con- 
sidei'able diameter, from tlie sefitnni between itself and tbe 
obliqnus intern ns and nmning forward pai'allel with the sternum 
to 1)0 attached to the hyoid. 1 term this muscle tlie hyo-aM/mi- 
inalls^ and I i-ega.rd it as being, like the tnno-alriouiinalis, a, 
portion of the obliqiius externus. Against this view, iiowover, is 
the fact that i.t is, in the grea,ter part, covered by tlie omo-abdo- 
niinafis. I ivould fiirtlier remark tlait this muscle apparently 
has its hoinologiie among the Peloliathhe where, however, it 
is not quite, so important .as. in Brevic^ps i\m\ ha,s a. di,lferei;,it in- 
sei'tion, I am disposed to regardthis peculkir arrangenient of the 
obliqnus internus and its rebition to a lai’ge Ijyo-a.bdominalis and 
the large size of the onio -abdominal is, as being (loxmeeted v^ith 
the mnt-exiting' habits ■ of ■ Tlie arningement of tb.e 

musGles in question is sucli ns to , ]:>rodnce poiverful |)nll upon 
tbe ' hyoid ap|;)a.i‘atus' and tongi le. T 1 le veiy slendei* siiermvl ] ')oi*t ion 
of the rectus is to l>e associated witli theianlinirvntary and rednceil 
state of tlie cartilaginous sternum.. Tlie Ia,rge omO“a,h<'lo,n.iinalis is 
possibly associated' with tihe hniTowing liabii'S of the F.rog. Jl:;. 
would assist in producing a strong pull upon tlic^ sliould,!*!*- 
girdle. 

The abdominal musculaliiire ther(‘f(>re of this Frog agrees w, if li 
that of other Aiiura in the’ possession of only two biyers, of, muscle, 
’{'hit tlie .exact' homology between -tlie. va,riously :inetiiiia:)r}.>li(>se.d' 
regions i,n this and other 'Aniira is 'dearly ditiicnlt to settle. 
ohliipniB' internus, as , I- have' termed th.e' .inii.er sheet of muscle, 
seems to' "be comparable not .only.' with ..tlie O'liliquus internus ' of 
'blit ', 'to,. ..that . miiscle certain parts of the .rectus 

'■ abdominis.' ■ • Foi*'' the 'anteriorly ' directed' filires of tlie. .muscle i.,ii 

'Beddarciy*' On McijaloplrifsmsuMp F.'Z'. S..l'W,p.,34'0 ,5 'ulp ^ On Pelolmtida:!,” 

' /5,wL;p.'.'894 '' ' ' 
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Breviceyps J.i're ol)viously part of the Ba.iBe mriscle, most of wliose 
fibres li}i;ve Jiii ol)lk|vie dij^eetion. But elsewhere the rectus a]>- 
■siomiiiis is ol)v;ioiisly external to the obliqnus interiiris. It would 
seem, in fact, imp(.)ssil)le to go furtlier than to declare the two 
layea's of tite {{Ixlomiiial rniisenlatnre lioniologoiis ’^vitli tlie two 
la,}M3rs in other .Bjiti'achians. An exact lioinology between indi- 
vidnal muscles <lei*i\'ed from these layers would seem to Irn 
im|)ossi.l}1e of .‘assertion. It is quite i-emarlvalde to note what 
grea.t difiei’ences in the disposition of tlie fibi’es in these two 
hi vers i;an exist ])et\\'een closely allied Bati’achiarrs, and how 
plastic these structures prove to be as contrasted witli many 
othei's wiiose functions would also seem to be involved with the 
|>eeidia,r mode of life of this frog. 


§ Miiscles of the Thigh, 

The muscles visible on the superficial aspect of tlie thigh are 
sliown incidentally in tlie figure (text-fig. 3) representing a 
genei’fil view of the museiilatui'e of Breinceps, and in a more 


Text-fig. 6. 



M'usclcis of the innulo of the thigh of Bremeeps. 


a* Sliimniiscle referred to in text. Add.hr, Adductor brevis (or iBaginia?). A.dd.Ij. 
Addiuitor loagus. Add.m. Insertioii ou to knee of oue of adductors, perhaps 
coiuparable to the adductor inaguus of otlior Frogs. Il.iMaj, Keetus iiiterniis 
w'uijor, B.imin: ■ Rectus iuternus' minor.' , V.i. .'Yastus iuternus. ■ ii\ A separate 
adductor slip. ■ 


elahorale ' way iir the' accompanying "figure ■ {text-fig.' fi), ' wiiieh 
represents tluh thigh-'niuscles'more highly ma.gnifiecl., I' talse' iis 
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usual tl'ie corres|-)oruliiig set of luviscles in lUma for coiripa,riso:i,i 
in oh] or to set forth those of Jlr&vlceps. Tliere is an iluiportiujt 
<hf1er(‘iu‘e at the very begiiining’ of tliis <,‘ornpa.i*isoii. Wlien the 
skill c'o^"el:ing tlie tliigli is renioveh or I’ellee.tecl, tliere is I’lvmovirHl 
t)i‘ relleeteh witli it a i4iin sheet of imisele (tt^xt-iig. Ci, a) which, in 
tlie middle of the tliigli, lies su|.)erli(a*al to a.Ii ihe othei:" iviuscli'S of 
the thigh. Its inseition, onto tlie kniie is also tlie nK>stisri|KU‘i!.cia,l 
irisertiom There seeins to lie no douht tliat this lausde, wivicli 
underlies tlie skin over a, great part of the tlrigh, a,(*tna!ly arises in 
])a,rt at least iToni tlie skin, and is therefore p(:U*li<aps t(> lie rciltyj'reii 
to the series of cutaneous inuseles which luive been described in 
Rana. But there would appear to be no corresponding inns(*hy l;o 
this in Ewna ut any rate. Posteriorly tlie niuscle is not. to 

lie distiiigiiislied foi* a great part of its coiu*se fi*orn the .Itei'tus 
iiiternus minor. Aiitei‘iorly it does not sjiread on to the {iliihimorL 
It seeins to liave notliing to do wdtii tlie Rectus abdominis or 
adjacent miiseles. It is ])nrely a thigh- muscle in its jiosition a,nd 
extent. It is neeessa,ry to nieiition this in view of tlie peculiar 
relations of tlie abdominal muscles to tlie tliigli ii i Fipa, Although, 
a.s already said, tliei*e is a close contiguity postei’ioi’ly witli one 
part of the Rectus intenuis, its insertion onto tlie knee statins to 
be distinct froin tliat of the said Rectus, which mnsele will lie dea lt 
witli presently. Apart from tins muscle, wliieli is something 
superadded, possibly in i*elation to tlie inclusion of the tliigh witliiii 
the contour of the liody, the general plan of the femoiul muscles 
appears to be not unlike that of Rana. 

T\xb sm'toriim courses obliquely over the tliigli as in Rmia; its 
insertion on to the knee is entirely tlesliy. It is not a particularly 
large niuscle, being markedly smaller than the iieighboiiring 
adductors. Nevertheless, its pOxSition and relations seem to fix its 
correspondence with the xsartorins of Rcmia^ <&c. When cut across 
the muscle is seen to lie in the hollow bet w^een its niiich more 
maSxSive neighbours. These I take to be the udd/ivdcn^ lonrpis and 
(possibly) the adductor magnns respectively. In the a.|>pea.rance 
of the former siiperficially upon the inside of the knee we have a. 
character not found in Rami* This eoiiixscle, liiiwevei', is a..lso 
inserted on to the intum border of the femur for about the distal 
third of that Ixme, a.,nd must l>e, as I. ' imagine, tlie (i(:|ui valent, o'f 
the adductor longus, of Rwna. 'In front of it lies, a.s should lie the 
case if tliis liomology lie true, tlie-i?«.,s*^vi.*!? w].iicliis a large 

, muscle. 

Betweeii the in.sertioirs on to the knee of tlie two muxscles last 
.dealt' with, a poition of the inse,rtion. of anotlier muscle is 'visi.hle, as 
clearly shown in the accompanying 'figure (text-%, 6, Addm.)* ThiS' 

". also belongs to tlie adductor series, and may ],'>ei*hapxS he' 1'oga.rded 
■ as the' adductor magnirs, the ■' third adduc^tor described al:)ov<;,i l,)ei'ng 
, in t'hat , case "the adductor’ brevis. 'The importance of tlie adductor' 

. 'liiusole.s in this frog ' is very striking, ''.In 'a second speniniexi," the 

. I have figured; these museles in Jiam guppip in '1^. 52. S, '1907, p. 887,, text'-{i.g'. '284. 
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insertion of tliis ax.lductor iiiagniis (if I am right in so terming it) 
did not a,ppear snpeidicially. This variability, it will be observed, 
is precisely a,iia.Iogoiis to that exhibited by the constituents of tlie 
tiiceps feinoris on the outside of the thigh, which will l:)e presently 
desci‘i1:)ed. lletniTiing to the muscles visible on the inside of the- 
tliigii, the 01 dy ones visible without dissection, in a,ddition to those 
already ti'oated of, a, re the recti interni viator et minor. The 
connection of tlie latiter with a superficial muscle has already been 
dealt witli. As in Rcma the semiteiidinosus does not appear 
superficially. 

On the outside of the tliigh the most prevalent muscle is the 
equivalent of the triceps fernoris of Rana, though its constitution 
in Breviceps difiers somewdiat. There are, however, three distinct 
portions which may he termed respectively rectus fernoris, mstu^s 
externits, and rasius internus. They are, however, all of them 
inserted separately, instead of by one tendon as in Rcma. More- 
over, the most anterior of the three muscles, the rectus feinoris 
cmMcus, instead of ending in an aponeurosis, is fiesliy and thick 
thronghout. The two specimens which I have dissected show a 
difibrence in the insertion of the middle of the three divisions of 
the triceps fernoris. In one this goes as far as the knee; in the 
other individual the muscle is inserted on to the tliigh up to about 
the middle of that bone only. It is therefoi'e not only in the 
sepaiuteness of the three divisions of the triceps feinoris, but also 
in tlieir insertion and complete muscularity that Bremceps differs 
from Rcina. Tlie hiceps fernoris in Brevkepis is a particularly 
slender muscle ending in a long tendon, not flattened, which 
pushes between the two heads of the gastrocnemius some way 
after their oiigius to be inserted a longish ivay down the fore 
leg. The semAniemhranosus is of fair size. 

§ GUsophcigeopidmonary muscle. 

This muscle in Breviceps is a very stout muscle obscurely 
divided into three or four bundles ivliich have hardly the value 
of separate muscles. It has no direct connection whatever with 
the muscles of tlie wall of the abdomen. It is not (that is to say, 
obviouvsly) a iletached sheet of the ohliquus internus, as is the case 
with the coiTesponding muscle in all of the Pel obatidie that have 
been hitlierto examined It is in fact similar in many respects 
to its homologue in the BanKkeand Bufonidax It arises in them 
'.from the transverse pmcess'of the fourth, vertebra, and this is also 
the origin of tlie muscle in Breviceps. Its origin lies in front of, 
and contiguous witli, the insertion of the ilio-lumbaris, and to the 
inside of the origin of the transverso-seapularis. The origin and 
course of the muscle is shown in the accompanying illustration 
(text-fig, 7). It nearly meets its fellow of the opposite side of 
the body in the middle line of the ventral surface of the oesophagus. 

* Beddard, On Anatomy of a Prog of the gemis Megaloplir^sB P. Z. S. 1907,, 
p. 324 ; and “ On Anatomy of Pelohatidaj,” iUd.ir. 886. 
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A„ large .mmiber of its fibres end T'ij.)on. tl.ie <T,\s(»|.>liagi:is l:)oth lattaTiilly 
■s'itid 'V(;:Miti‘aJ]y, In fa.ct tfie muscle is cl.i.i(:>fly an, (csopli.-igcaj. iiiiiscle, 
find lias less I’elation M'itli tlie resj.>ii:*a,toiy ap})a/i.’afiiis. It is, liow- 
ever, connecteil with tlie root of ilie long wliere the walls of this 
sac, Jis is sliowii ii'i {.he figni'O referred to, a.ie iTon-ri.'spiratoi'y a:ml 
tliicker, and is nndoiilTtedly «a,ti'.a.cln:Ml along the dorsal riTedian line*, 
-of tills region of the long wliere it (the lung) forjiis (iinTiijivity with 


Text-fig. 7. 

Rh. 



-A .B 

<Ils()phag't‘nl and iie!j[,dil>oui*iiig' iimsdes < >f 


J.. 'I'htse imiscles m dtu witliout distuvliaiuto of* latjju^oul: structiin's, W'liadi an:*, 
ly)\vcoan‘, uotoill iiirludod ill tliiHi 

U. A furtlier diKHeetiun to show ndntion of aisoidiugH'ui ra'us(!le to root of hmg, 

lUf. .ny()|ijfl()ssu» iniisolu ' J/.(?06’’(i,dlk)-aM;(*..Yj;'ous. JAt' Ilio-liuaharis, it, Kidnoy. 
L, hung, im, (EHopIijijjuH. ws,m, (Psoplmgoul nmSdlr. PJl Fotroliyoiiicus 
posterior tertius, /.«fa TransversiKsoapuiaris. 

its fellow. ' /So also of .eoux'se isTlicv mnsekvof tlie opposite side of 
dke body,; aixd' the. two muscles can be raised liere from the 'surface 
.'ofitlie {fisoplia-giis ,by pulling' up' the common cavity of tlu^ i,wo 
'lungs jnst'-where it opens 'into' the larynx, ;TI:ie attiichiuiait <anu 
tirnies on tD;tthe nricoid''', cartik^^^ the larynx (^humnlns^' of 
''Wilder*^) which for'ms' in this Batrachian'yas in so many otiiors, a 

up* Zool.,.JahTh.3''' Ahtlu f. Anat. 1896, pp.t290 
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complete l)ai‘ iiiiiiiteiTupted in tlie dorsal middle line, Xone of' 
the iil)res of the muscle appear to me to actually i-im on to the 
cricoid l)a,r ; hut tlieii* action must i-esult in moving this bar, seeing 
tli:it it is i.ntiuuitely and strongly connected l)y'tliei,r walls with 
tlie lungs. Any pull, on the roots of the two lungs must tend to^ 
I'aise th(^ (alcoid cao’tiljige dorsally. 


§ Ahdomincil Viscera, 

The Liver of tliis Frog (text-%. 8) is of la,rge size and has the 
unusual ciiaancter among the Batrachia Salientia that the riglit lobe 
is considerably the larger of the two lobes into which it is divided. 
Furthermore, the left lobe can haidly be said to be divided into 
two lobes, as is again so frequently the case with Frog>s, though an 
indentation oil its liorder is an indication of such, a subdivision. 
The liver is, as a whole, very square-shaped. Anterior!}^ its 
bouiidar}" line is almost straight and is on a. level witli tlie 
posterior Ixirdei- of the coracoid. The two lobes ai*e neaily in 
contact in tlie middle line and hardly diverge posteriorly, so tliat 
the posterior border of tlie liver is almost straiglit. Anteriorly, 
however, in the middle line they diverge slightly and form a small 
triangular space ; tins discovers the heant, which is otheinvise 
quite covered by the liver except for the iiari'ow median ventral 
slit between the two liver-lobes, where it is apparent. The apex 
of tdie ventricle is situated a little way in front of the posterior 
border of the livei*. The smaller left lobe is more triangulai* in 
slia,pe tliaii the riglit lobe. The gcdl-hladder is quite invisible on 
a superficial view ; it lies beneath the inner corner of the right 
lobe. As far as I can gather from Dr. Gunther’s account of the 
Bufonid dorsalis the liver of this toad bears 

vsome likeness to tliat of Brevioeps. For lie remarks t tliat the 
heart of Bhmophri/mis ‘4s surrounded by the liver in a similar 
way as in higlier animals, as in other Batrachians it is surrounded 
by the lungs/’ Furthermore, he observes of the liver that it is 
divided into a, riglit half and a larger left half. Tliis wnuld seem 
to be the exact converse of what I note here in Breviceps, But 
elsewhere in the ])apei* Dr. Gunther speaks of the stoinach lieing 
situated “ (piite on the right hand,” which causes me to doubt 
whether riglit and left may not he used to express the positions as 
seen fro in "above during a dissection. Furthermore . the liver 
extends dorsally to tlie heart, which thus lies ' in cavities . a.s it^ 
were excavated, in tlie liver-substf:ince,,aiKl it is almost completely 
surrounded and iiidden by tliat visciis as in Reptiles and Birds. 
The likeness lietween IBimopkrpms mid Bremaeps in these, features- 
of liver construction are remarkable as possibly related to the ant- 
eating ' habit ' which they have iii',' common,, since 'systematically 
they are .placed in different, families. ' . - Part of the stomach is con-' 
ceaied by tlie left' lobe, of .the liver, and. the" "small intestine passes.' 

Tlics Systematic AiTangement o'f"tlie Tailless Batrachians, &c./’ P.Z'. S.'ISSS,,'. 
p.339. ■ ; f ^.,350.' , 
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liver find i,t« relations to the heart have been brought about, or at 
4ii'iy i-ate aeeompaiiiecl, by an alteration in tlie iioi'iiial (b e. that 
foiiinl in Itana) (lis],)Osition of the mitm'ior ahdoniinal vem. This 
\u^iii_iri Brevic^ps gives off no lynches to either lobe of the liver 
until, ii'; readies and has ],)a.ssed some way be3mid the apex of tlie 
l'H:‘a,rti. 


Text-hg. 9. 



A, B. 

J, , Part of oviduct. J5. Stomach of (kid open) • 

«. Dcaiarcatiori latwcco stomucli and dtiodcniim. aA*. (Esophagus, 
f. Funnel of oviduct. 

In, a scHJond speoimon which' I dissected, a male, a,iLd"'Whidi wa,s 
'perliaps 'in c;onse('|nence rather' smaller than the fiist, measuring 
■only, 33 imn, in total length, the diver sho'wed certainulifferences, 
'The relative size of the two- lobes was '.the same, but they were 
::not by any means so -closely approxi-mated in the 'middle' line as 
wa,s tile vAim' with tlie larger example. This being :so,' much, more 
of the lieart'was viKsible on a ■ventral"- inspection of the viscus, and 
the coiKUtions more approached that to he seen in the Common 
Frog. ■ Still, - however, there was a .considemble difference for .in 
„JiVma 'the heart i,s .distinctly .ventral of.,- .the liver and 'the lobes', 
extend -far- beyond -'it in the; direction of the '.cloaca. '■,' ' In ".BrevmpB-, 
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even in this secoTi,(l exa.mple to wliicli I am now i^eferrin^, the 
'HA'er only just extends beyond tlie lieart and gms|:)s it firinly, an. 
it were, with n lobe on either side. And tiie perit‘ar<liuin, eonu'^s 
into contact and is connected, with tln^ abs(,)hite V'<n„rt,ral erlgi,^ of 
tlie live,r"Io],)e on eittier side. eonbl detect ,n(,> fe,rr(.,)\\'i.ng of 
either lol)o of the liver. 41ie gail-l:)hulder in this, the smali(*r 
specimen, instead of l>eing eonipletoly lihhleii, wa,s ^'isihlo 

for the gi‘eater pjirt of its extent between, tlie ends of t!,ie two- 
lobes of the liver and extending beyond tliein even towa,r(ls the 
clotiea,. 

The Stonuicl), of tins Frog (text-tig. 9) seems to be i^ecnliarly 
large, and its p 3 d()ric projection is sharp!}" nia.rked off fs’oni the 
ensuing driodeiuini, not only by a, (.T)nstriction. l>iit l>y the fact tiliat 
tlie w'alis of tlie latter are inueli thinner tha.n those of tlie p 3 dorus. 
The pyloric i:*egio:ii of the stoniacli ii.i fact is quite disti'uct from 
the rest of tliat organ and forms a- projection fi-oni it ; therc^ is 
no gradual passing of the one into the other as in liana. Tlie 
stomach itself was swollen and nearer to tims|)liei*icuil tlian to the 
ovoid ill forni. It was full of a inas.s of ants, iniiong wliicli I dis- 
tinctly recognised ^‘soldier ants” (witli enormous licvids) of a 
species whicli I have not attempted to identify. Ifhe innscn- 
larity of tlie stoinacli wa,s veiy evident, and it tlms contrast(,id 
with the gut. Tlie <esop]iagus, wliicli suddenly expa;nds into tins 
large stomach, only just enters the alidominal cavity. On cutting 
open the stoiiiaeli tlie smallness, relatively speaking, of the 
msQpliageal tipertnre into it can be realised. 

The Limgs lioat veiy freely in the cceloni ; it is onl}^ at the liaise 
that they are attached by ligaments. The texture is thin witli 
large alveoli. ' 

Text-%. 10. 



A’iiJ. Stomueli. X,?*. Colon. 

:'v ^TheJntestine (text-%. 10) .does not appear. to differ greatly froin 
that.of in its .proportionate length. ■ ' . It. differs, howeve.ryveiy' 
■ co.risiderably' inmertain features of its structure. : ' .The 'first portion 
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of the siiiall intestine, that inimediately following upon tlie pyloric 
co'iisti'ictiou corresponding to the duodenal _ loop of Harm, is very 
siiort, al;)oiit 5 iniii. long (in the smaller inale speeirneii), and 
d,ii‘ected rather forwards and parallel with the stomaeli a.s in 
Maiia, It is of nt’iri’ow ct:dil)re, about that of the p\^lorie process 
of tlie stonia.c]i. Tliis passes into a middle section of the siiiail 
intestine, tlie bore of Avhicdi is quite twice that of the preceding 
part, and wliicli fo.rms therefore a very Avide tube. This is no case 
of accideiitid, dilatation, for the same structure aa^-rs apparent in lioth 
examples, and the appearance of the SAA^ollen region of the intestine 
was quite diffei'eiit fi*om the region in front of and behind it. 
Intemally its mucous menibrance is raised into traiiSA“erse folds, 
Avhicli have not the wmtch-pocket shape of the corresi^onding folds 
in the intestine of liana, hut are thin waAy folds running right 
I’onnd the lumen. This Avider portion of the small intestine passes 
into a narroAV ]:)oi‘tioix again, Avliieh is of greater length arid of not 
greater crdilxre thari the beginning of tlie duodenum. This opens 
smldeiily by a slightly projecting os into the vei*}" AAdde but not 
vei’y short lar:’ge intestine, 

Tlie end of tlie colon, into the pear-shaped anterior section of 
wliicl .1 tlie ileum opens, bulges equally all round the ileum ; that 
is to say, tliere ivS no unilateral caicum. Shortly after the entrance 
into it of the small inteKstine the colon diminishes in its Avidth and 
imnains at about the same calibre to the anal a,pertures. That 
is to say, of course, the cloaca is no AAuder than the antecedent 
colon, idle cloaca is of considerable length, and is sIioaaui in the 
figure on. p. 20 (text-fig. 4). It occupies the Avhole of the space 
]}i,i.:ig lietween tlie tip of the coccyx and the rather distant end of 
tile body. Being, as it is, in this exposed situation arid covered 
only liy the skin, it would appear to be rather susceptible to 
iiijuiy from ]->ressure upon the dorsal surface of the body. It is, 
hciweATU*, protected from siicli injury, it may be supposed, by a 
1:1 lick covering of niusclo upon the dorsal surface. This is obviously 
diviiied i:i:ito tAvo longitudinal hands by a f urroAv, and this a3:vange“ 
umit b(Vonies clearer still Avheii the tube is cut across. This 
muscle arises, partly at least, from the tip of the nx'osfcyle and 
,(^o:ri:*es|:)onds, I ii^migino, to the cmnpressor eloaao of liana There 
;ire ais<') tAvo very. "tiny muscular slips attaching fire end of tlie 
■cloiica, to tlie ski:n, just above ; they are .also shown in the figure 
referred to. 

§ Posterior 

These organs, are so 'extraordinarily developed in iiremceps'tliat 
they require .U' section to themselves -for 'their adequate descrip- 
tion.'' 'The 'general 'topography 'of ''them 'neighbourhood iiiay 'be 
first described, ns ''itidifiers greatly from that' of .and' ' .is' in 

i’€.l.ation to tlie .' large.' ,si2i'e of 'these ' ''sacs in, previceps. , As , already , 
'riientioned, the '.thighs 'of ''this ' species are, .enclosed,' within tlie „ 

' ' '* Eclrer’s''‘ 'Aimtomy of the’ I>og;..Haslam’s, Translation, ^ , ' 

'' , 'P'roc., Zool. 'Sog.— l'9'0,8,"iI,D.' III. ,3 
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contour of blie liocly which, extends ;for a. grea-t distancje heliind 
the coccyx. In an . example of Ihmncq)s measiiri.ng 38 ii.inn 
from snout to anus iihe distjMiee fi.^oi,n the tip of t'lie coccyx to tlie 
anus was quite 7 nnn., i>e,^ more tlvan one-tiftli of theiiotal l)od.y- 
leiigtli. h\n*therinoi*ey tlie hreailtli of the tlviglm adds to the 
large space wliicli intervones ]>etween tlie postcaioi* edge of the 
ahdoiiiinal. ninscles where they rea.ch tlve ba.ck Jind tlie postjerior 
end of the trunk. It is in this large space (see textofig. 4, p, 2d), 
loosely covered by the skin which does not adlinre to tlie leg until 
the knee, that the posterior lymph-hearts lie on eitlier side. Tliey 
do not, howevei*, occupy tlie whole of this considenihle tract. 
Each, however, is no less than 10 or 11 min, long in the iiidivid ual 
Brmriceps whose total body-length has been mentioned alxive. 
The posterior lymph-heart of Breviceps is therefoi‘e between one- 
quarter and one-tliird of its total body-lengtli. Witli tins muy be 
contrasted the propoidions found in Bmia, wliere (in R, tempcrrarla 
or R. esGideMta - — very much larger species) the lengtli of the 
posterior lymph-heart is given in Haslara’s Tianslation of Ecker’s 
^ Frog’ as about two lines,” i,e. 4 or 5 inillimetres That is to 
say, tlie posterior lymph-hearts of a frog lialf or one-tliird of tlie 
size of Rana> esculenta are twice or thrice the bulk of those of that 
Emm. Tins a,ppea.rs to me to be a, very remai’kable ana,to;mica.l 
fact, and one which argues considerable physiological differences. 
The posterior end of each lymph-sa.c was a.bout 4 oi‘ 5 mm, from 
the posterior end of the body. This space was occupied by a- 
a lympli-sac corresponding, I presume, to the femoral lymph-sac 
of lianm It lies at any rate on the thigh -muscles. I found tliis 
space on each side filled with a coagulated llocculent mass, pro- 
bably lymph. This space bears a relation to its corresponding 
lymph-heart similar to that of an auricle to a ventricle. 'When 
tlie skin of the back is carefully reflected from the middle line, 
the lymph-heart is at once exposed. No muscles lie between it 
and the integument. It is, howei^er, slightly attached to tire 
skin here «incl tliere by fil)i’es continuous witli its own nuisciilai* 
walls, Tliese fibres arranged in slender bundles spj-ead out in a 
, fan-shaped fiishion over, the skin. They form pi*esnmal>lj a fi:x(x:l 
point or points, to render e.ff active the contractions of tlie iy.m|:>h“ 
heart, Tt may be also that the ftln*es tlius attaclied lielong really 
to tlie cutaneous muscular system and (jorrespond in |)a,rtic.ular t;o 
the Giitmie/m dorsi of Emm; for- other cutaneous muscli\s are 
associated with the- ,septa -of lymph-sacs. ■ In a genera.] \va}': also 
these,. fibres -suggest the"‘^^''rt?cc cordis^' of Arthropods. lii fuiy 
ease the, anatomical facts .are as has been state-d, aud ;,ire sliowm 
■in/the accompanying figure (text-fig. 11). -.Tiiesa fibres as ' well 
:as the iympli-hearts.lie/dorsally -to and' ' unconnected, with idie 
■ dorsal 'muscles '(wiiieh' are described 'on anotlier page t),'aWK)ugh 
the., anterior end of the lymph-heart overlaps the end.of.th'eiiorsal 

^ 111 a large example of measuring 115 nim., I foumi a lymplj'- 

heart to be'5 ,imn. ' 
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muscles. It is niainlj at least by the anterior lialf or tliree- 
■cjiiairters of each lymph-heart that it is fixed to the integiimeiit 
by these mnsciilar strands, wliich have to be cut thi'Oiigli in order 
to free the organ. When it is thus freed it is seen to be of about 
the same shape as an acorn (without its cup) and divisible into 
two regions, an anterior and posterior, which are however not 
very sharply marked off from each other. 


Text-fig. 11. 



h. 

Left b'mpli-lieart of JBreviceps. 


o, h, Extrinsic muscles of lieiirfc (H.). G. Tip of coccyx. Ohl.int, OblicRiiis 
intennis cut off short on both sides, od. Oviduct, 

The anterior part of each lymph-heart (as is shown in text-iig. 1 2, 
p. 36), which represents one of these structures completely freed 
from its attachment to the integument, is of very dense muscular 
structure, and in consequence quite smooth. The posterior part 
(not half) of the heart, how^ever, is of a basket-work conformation, 
strandS' — varying in breadth, but 'always .broadish— of niuscuhar 
fibres crossing ■each other at 'right angles. The bands of .fibres 
wliich run in a longitudinal direction ax^e nltimately lost in the 
regular even and muscular walls of the anterior part of the lymph- 
heart. The cross-r mining .hands ■are, 'also seen, in tliO' figure', to be 
also gradually differen.tiated 'from'it'. The intei*spaces betiveen these 
band's, are considerable, and’ possibly 'permit of .'the free entrance 
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of tile lyrnpli into the heart fr<..jm tlie lyiiiph-^^a.c alreaiiy rehirretl 
to wliieii lies 'liehiiai it. Wlieii a lympji--h,e{i,rt is cut open thi^ 
struciiUie [iresented is that which is repiusented in tlic,^ lower 
iiextdi,!;'. 12. iriierc is tlie savnt^ division into two ri\t;’ioiis, 
till” walls of the anterior part hcnhigwsiniiioth, an.<.i llviclc. Iii tlie 
|.)Osterioi' paiti the loiigitii(liii;illy-rin.ii)iii'ig hands of iiiiisirlc? si:.aiHl 
out from, tlie wnills, ]'>roJectiiig into the iiiterio,i' of the s;u', ;!,s is 
shown in the ligiire. 


‘Textdig. 12. 




Upper isolated';, l,ow<,a,' figure, view ef 

iiiterlur of same. 

The ■ attachment , of each.'' 'lymph-heart' to the integument ' liy 
strands O'f''. iniivscles wonld /doubtless' increase tlie efficiency of tlujli 
organ aS' a piiinp by providing. a fixed point tor the contnietion of 
its, 'muscles to ' puli against. ■..■There is, however, niiotlicr series uf 
■imtscleS' athmhed to the opposite ''side- of. each, heart, and acting 
'ill a' direction parallel to and' the ■■same plane as, but obvlo'nsly 
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opposite to, those integumental sheets. The resemblance of tlie 
extrinsic^ iniiseles of the heart to the alee cordis ’’ of the Artlii'O- 
],,>od lieai't is tlius increased, since thei*e is (or at least may ]}e) 0 = 
pull on eaich side in opposite directions which woidd clejirly dilate 
tlie ca.vity of‘ the lymph-heai't. The contia.ction of tlie lieai-t is 
proi:iably effected by the intrinsic musculature. This muscle, 
when tlie heart is vievved from the dorsal surface as in text- 
iig. 11, is seen to reach the heart a,s two broad fiat bands which 
fan out over its dorsal surface. They are seen to dip down 
veiiti'ally between the heart and the ilium, and to unite to foiiii 
one stout strap-shaped band of muscle. The position of this 
muscle is exactly on a lerel with the tip of the coccyx, and there 
is an exact symmetry between the two of opposite sides of the 
body. It is inserted on to the symphysis pubis. 

In ad<lition to the muscles just mentioned, which are indicated 
in text-fig. 4 (p. 20), and shown more in detail in a more enlarged 
representation of this region of the body (text-fig. 11), there is 
another muscle attached to each lymph -heart moi*e ventrally than 
that which has just been described. This completes the mooring 
of tlie lyniph-iiea,rts to the adjacent organs of the body. The 
muscle now under consideration is single on each side of the body ; 
that is to say, there is one of them to each lyinpli-heart. It is 
broad and flat and thin, and shows a metallic glitter on account 
of its structure ; it arises in the neighbourhood of the edge of 
the expanded transverse process of the saci'al vertebra, and 
thus pertly covers over and conceals the coccygeo- sacral is muscle. 
The. course is backwards, and it reaches the first desciibed skeletal 
muscle of the lymph-heart at right angles to that muscle. It 
dips under it, and is therefore attached to the lymph-heart rather 
ventrally. The muscle is broader than that which runs from the 
pubis to the lymph- heart, but could be readily missed owing to 
its tenderness and the consequent ease with, which it can be 
torn'^*. 


§ Or gams of Eeprodiicfdon, 

I have liail the opportunity of examining both sexes of this fi'og, 
as has already been mentioned in relation to the aliinentaiy system. 
Ill the, male (text-fig. 13), the «J^.s'i?cs'liave the usual oval form and, 
are not pigmenteil. From their considerable size, I gather that the 
individual was sexually mature. They lie very close together, and 
actually indeed in contact, the mesocolon only just being able to,, 
push ' itself between them, as it were. ' Is or can they, be separated 
by any manipulation .short of 'forcibly tearing .them, away from 
the dorsal mesentery which attaches them' ,and the colon to the 
middle dorsal line. ' The vasa efferentia '''s,eem' to "offer .a new 
form of these ducts', among '.the. .■Anura. , There is only a,' single 

* The appearance of the,, lymph-heart is by .no means' imlike' that of the .Tortoise ,as 
represented hy Tritsch, “Ziir'Anatomie '151ophant--Schilcl'kr6te,'' (Testudo. 
phcmtoptis)^ Prag 1870, from’ Abh>',k'. bolim. Ctes. Wiss. 1871. 



38 


MR, P. E. BEDBARB ON THE 


[Jati. 14, 

tube arising from ea.e'h testis, and each of tliese meets its felio\^’ 
of the opposite testis and forms with it a. single duct; this 
o(?(*io\s soon after each, lias emerged from tlie testis. 

The tm"o omiries are, like the testes, closely, a,;{;>posed i,:i:i tia,,^ 
irii(,ldle line, and as ftlready mentioned each luis a. Amry la.igx:* fair- 
body attached to it anteiiorly. The eggs 'were of eonsidt^'ra.liie 
si,ze (some of tlioni) and, a,s I should ima.gine, I'riatiirt^ .lint tl,ic‘ 
ovaries wei‘e .not extensive as they a.re in th,e mature females 
of other Batiachia,. It may be therefore tlu'it tlie o^'idiudrs 
not as complicated in their coiling as they would liave. lieen had 
the f,i‘Og lived longei*. In this specimen tlie oviduets were 
as is represented in text-fig. 9 (p, 32). Anteriorly the funnel is 
spoon -sliaped with, an elongated aperture on the lower snrfiice. 

Text-fig. 13. 

77 c. 


/: 




Testes aiul kidneys (,Kf 

/. Pat-body. px. Post-eaval odn. ./v Testes witli single vns (dfeiis ntdsiiig 
from anterior end of eaeli. ??, Ureter. 

The proximal section of' the oviduct is narrow tiud straiglit in its, 
course. The thick- %valled glandula.r region of t';l:ie o^u*.dx,icii o'liiy 
makes , t^vo loops, as ns shown in. 'the figure ,re,ferre(,l tor I am 
i.nclmeci to .think that' the '■ ovid'uet is after all mature o,r very 
nearly so, for its walls are .'as .thick 'aS' it seems likely they csoufd 
become., : .'The glandular 'part ■■opens into the, distal and tluxi- 
'walled uterus 'which ■ is fiattened .axid ' strap- shaped. , ■ The tw,'o 
tubes, approach each other; 'in,, the same straight line behind: the 
kidneys, .and for, m one Tube, riuining of' course at, right ,'a,ngles to', 
them towards its opening into the cloaca. 
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§ Fat-Bo(Mes. 

Altlioiigli these organs are known to vary among the Aimia, 
frooi iiidiviclua.l to individualj from side to side of the l^ody, and 
also shrink or hecome expanded at difierent times in the life of 
the indivichiai '^''5 I think it worth while to describe the appear- 
ances seen in the two specimens which I dissected. In l^otli of 
them tliG fat-hodies w^ere large and apparently fully developed. 
In the female they were much the larger ; but then the female 
specimen was considerably larger than the male, a difference 
which I am disposed to put down as a sexual chara,cter. In the 
female the fat-bodies extended forwards a long way and appeared 
when the body ■was opened actually in front of the lungs. In 
the male they were much smaller and firmly adherent to the 
front margin of eacji testis f. Each fat-body was divided distally 
into fi.Ye or six finger-like processes of the usual shape. 


§ Renal Organs. 

The kidneys of Breviceps are like those of Rana in that they 
are flat smooth bodies with no division into massive lobes such as 
occurs among the Pelohatidfe. They are represented in text- 
fig. 13, which show's also the relations of the testes to them. 
The only pieciiliarity -which they show (so far as I have ascer- 
tained) is ■the complete fusion in the middle line of the right and 
left viscus in the male. In the female they are very closely 
apposed but not fused. This fusion is, how-ever, not complete ; 
that is to say, the tw'o organs in the male are not continuous with 
each other in the middle line throughout the whole of their 
length. It is only for about one-half of their extent that they 
are thus fused. Anteriorly the t%YO kidneys are quite distinct 
until the emergence of the postcaval vein -which bends downwards 
Justin front of the point wdiere the t'wo kidneys hecome almost, 
if not quite, soldered together. Posterioily a larger free region 
Ls left, 

Tlie common duct thus formed does not, as it does in the case 
of Discoglossm and Alytes^ enter the ureter direct without passing 
thro'ugli tlie kidney. In the present species the duct becomes 
lost in the substance of the kidney in a wny which I did not 
follow out more minutely. In any case it did not bend round the 
anterior end of the kidney to Join the ureter. The twn kidneys 
are in very close contact below the testes. But the duct show*ed 
no signs of division into a branch of each kidney, but appeared to 
enter the middle line, and was -at .any ..rate concealed by kidney- 
tissue before dividing. As the vasa efferentia referred to were 
exceedingly obvious on inspection with a lens, I imagine that 

^ Bouleu get, “ The Tailless Batracliia of Europoy Bay Soc. Publication, 1897. 

t I may otseive that I found ho ‘^Bidder’s Organ.’* 
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others ha;ve not l)eeii iihssetl. At tlie same time I. csioiiot of 
coni'se |)ositiv(4.v a.sHert timt tlie ijnlividiial ‘wa.s jictiially inlly 
imitiiirc;, tliongli tliere was iio reason agaii'rst tiiis view; 


§ Resume^. 

,.A,s compaa.’e(l with Ranci, Brevieeps shows tiie following |)eci:i” 
'liari,ties of structure : — 

(1) The rectus alxlominis has but one teii<liuous insei‘:i] >ti():u arid 

its iibres fan out laterally ronning dorsoveritrally, thus 
repia.eiiig a portion of the obliquus extern us. 

(2) I:^}:irt of the obliquus extern us is specialised into a sti*ong 

imiscle ending on the hyoid ; on to tlie liase of t-liis is 
inserted the fan-shaped obliquus intern us. 

(3) Tlie st(:‘:riioiuclialis is absent. 

(4) Tlie subliyoideus muscle is twice the dia, meter of tlie sidi- 

luaxillaris. 

(5) A special muscle runs from, the quadrate cartilage to tlie 

inner side of each ramus of tlie lower jaw. 

(6) The omohyoid is alisent. 

(7) The sternohyoid is divided into two pei*fectly di8ti.nct 
muscles wdth widely >separate insertions into tlie hyoid. 

(8) Tlie o];)lic|uus externus is a purely flesliy muscle aii’ising on 

either side in tlie middle line of tlie liack liy musculai:* 
fibres,: There is, thus no fas.cia dorsalis.. The obliquus 
internus'is similarly fieshyat - its' origin.' from;, the 'Uii.ddle 
line of the back beloiv the former. 

(§) Tliere is no depressor mandibnlm muscle to be detected. 

(10) In tlie thigh tlie rectns intemns minor is connected with a 

superficial cutaneous '. muscle, covering over* a, pjoi’tion, of 
.the thigh, which is its chief liead of origin. The bice|)s is 
, I'ciy slender ; the a.dductors very large. 

(11) ' The posterior lymph-heai-'ts are of enoraioiis siziy iiieiisui'iiig 

more, tlian a quarter of the total length of th(,i body, ’'„riiey 
; a.re a,,ttached by muscles 1:,o tlie skin dorsally and by two 
, sepamte'and broad muscles to the tra.n,sverse process of tlie 
sacral vertehra. and the puliis respectively. 

(1,2) The liver is comp.osed of two lobes only •wh.icli largely cover 
thehea.rt. 

: (13) -Tlie testes "emit each only one vms eftarens ; and tl'ie two, 
, tubes join before entering; tlie, substance' o,f ■ the, , kidneys 
(which 'are here iused) in 'the middle line. ', 

((14), The, oviducts, are very short owing to 'the fact that tliey 
, 'are, hut little coiled.. 

'I'dc';ii,ot,ine,luc!,e ill tliftoibove .extenml and osteological ' charactmstics 

'..already well loiown, nor all m,iniitiie'of.:niuBtni3ar'strU(;t.iire. 
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(15) Tiie coccyx is a.bbreviated a.-nd does not exteiK.! to tlie end 
of tlie body. To compensate for tins the end section of 
the clofica which naturally extends beyond it is pi'otected 
l:)y a paii* of strong muscles wdiich are iiiserte<i on to the 
sld.li above the anus by short slips. 

(i()) Upon each saeinl transvei'se process is a detached plate 
of eaitilage wliieli is related to the adjacent iniisculatiire, 
and wliicli perhaps eoiresponds to the supra, -sacral portion 
of the iliiiiii in Sauropsida. 

(17) The Ii3a3id cartilage is ma,rked h}^ the doiilile origin of the 
a;nterior cornua, a foramen therefore occii];)ying the base 
of each cornu where it joins the body of the hyoid. 

Tlie above list contains a brief epitome of nearly ail of the 
points ill which I have found JBreviceps to differ anatomically 
froiri liana. In the present state of our laiowledge of Ba,ti'achian 
anatomy, it is not possible to use them in oi‘der to ciiticise oi‘ 
confirm any vknv which has been held with regai-d to the sys- 
tematic position of Breviceps^ except of course to assert that it 
is in any case not a near ally of Buna, or of tlie family 
Pelobatidie Some of its structural features would appear^to be 
associated with its ant-eating proclivities; to this category I 
would refer the particularly strongly-develojied hyoid muscles and 
the anterior cornua of the hyoid and the round, globular, some- 
what gizzard-like stomach sharply marked off' from both cesopliagiis 
and duodenum. The burrowing habits of Bi^eviceps are perhaps to 
be associated with some other muscular peculiarities ; especially, 
as I should imagine, the extent and muscularity of tlie two 
olilicpii and of their branches to the shoulder-girdle, and the very 
powerful muscles of the anterior part of the thigh, and the 
vei'V thicJ^ ga,sti'oenemius. Among the remaining characters of 
this Frog, those ■^vhicll are paiticulaidy noteworthy appear to me 
to be the following, viz. : — (1) The enormous size and muscularity 
of the posterior lyiuph-heaits with their special extrinsic muscles ; 
(2) tlie presence of a plate of cartilage oveilying the sacral trans- 
^"erse pmcess j;md i*epi'esenting the supra-sacral portion of the 
iliiiin in higiier types ; (3) the nearly complete concealment of 
' the heart veiitmlly by the liver-lobes'; (4) the existence of only 
one, vas efferens for both testes. 


heddard, P. Z. S. 1907, p. 321, k p. 871.. 
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4. Oil tlie Herivuipliroditisoi oi: the Anipliipod, Orckedut 
deshayesii AiidouiD. By OtiAULES Ti. Boolekgeu, B.A., 
B\Z.S ,5 King'^s College, Ca,.uibridg(^ 

[liect'ived January 11., 11)08,] 

(Text-ligvire 14.) 

Otmiu- Nebeslvi* (1), in. IBSO, was the fiivst to call atteniioii 
the iiitevesting bict that in the mi\]e Orchestia l!i‘]lor 

(= 0. gamimarellus Boeck), the anterior portion of tlie ti‘strs 
constantly gives rise to ova iiistea.d of spemiatozoa,. 

Della Valle (2), in his Monograph of the Gaininariiii, ])nitb's 
confirms this statement bi.it remarks that, at least in the sp(*eu‘a 
which he examined, 0. deshayesii Aiidonin, this phenoimaiou 
was neither as eoimnou as iSTebeski stated nor liad lie ever seen 
so lai*ge a immbei* of ova a,s figured liy tliat author, lie adds 
that he has never observed ova in the testes of a fully adult male, 
but only in a few individuals which, although, of large size, yet 
retained juvenile characteristics in the sha.])e of the posterioi* 
gnathopoda. 

Geoffrey Smith (3), struck by the discrejiancy of tlio aliove 
results, examined specimens of Orchestia at Naples dui'ing 
December to March 1 905-6 . On dissection he foi.md that more 
than 50 per cent, of the males belonging to botli species, whether 
fully developed or not, exliibited ova in their testes. He there- 
fore came to the conclusion that Della Valle could not have 
examined 0. deshay am during the winter months, and that in 
the Slimmer, when tliese animals breed, the fully- developed males 
lose these ova.' As he remarked ; — The males' of these species 
when breeding is not going on assume a vseini-heiariaphrodite 
condition of a quite indabitahle kind which must evidently bear 
some relation to the metabolic eonditioius in the body.’’ 

The particular metabolic condition which calls fVirtli the pr<)™ 
diKtion of these ova is, he tliinks, tliat coralition of ‘h'idaptive 
anabolism whicli he has studie<l i.n tlie infected ma'les of vjirious 
'aiiiinals' subjected to ‘‘parasitic castration” and, in tlie middle 
niales " or .males of suppressed' sexuality in, “liigh and, low 
dimorpliism.” 

/' During a recent stay at Naples I uiide.rtook this' iiivest,igation, 
at. tho' siiggestion'of .Mr. Geoffrey Smith, witli the object of asei^r- 
taming what evidence could be obtained' in .'Support of his .ovsuits. 

■ The ' two, commonest ■ .sandhoppers -at Na,p.les are OrvJii\s(iH, 

deshayesii- Orchestia gammarelhiB \ althoogii a certain 

number':' of : individuals', belonging "tO' the latter species were 

' examined, .most of 'iny.. observations were, 'made, on 0, deshayesn 

■ as 'being . the more suitable form for.an.iiivestigation of this kind. 

, The chief 'reasons for this choice were : — ■ 

(1) , O.'ciesAi^ymitmould.'be ''Obtained in, large, numbers' close to 
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tlie Zoological Station ; I was tliiis able to procure "a constant 
supply froiii one locality at different times of tbe year. 

(2) In this species adult males can witliout difficulty be 
distiiigiiislied from the young of the same sex by the cluiracters 
of the second pair of gnathopoda. In the adult male the pos- 
terioi‘ margin of the “ hand is produced to form a large spine- 
like procesSj so that the ai^peiidage becomes pseiidoclielate instead 
of siibcbelate as in the female. The young males up to approxi- 
mately 9 mm. in length possess gnathopoda of the female type ; 
as they increase in size these appendages undergo yarioiis modi- 
iicationSy but do not become pseudochelate until maturity (13-15 
min,) is attained. 

BaiTois (4) was the first to describe and iliustrahe these stages 
in the development of the gnathopoda ; a similar series is figured 
by Bella Yalle in his monograph. 

Nehesld has very carefully described the structure of the sexual 
organs of Orchestia gmmnarellus ; I will therefore only briefly 
summarise the more salient features in the testis of 0. deshayesiij 
which agrees in all but details with that organ in the first - 
mentioned species. 

The male generative organs lie on either side of the thorax 
above the gut and are kept in position by a packing of fatty 
tissue. The testis itself is of a fusiform shape and extends 
approximately from the posterior part of the second thoracic 
segment to the anterior part of the fifth. Anteriorly it is pro- 
duced into a longisli filament which seems to serve as a kind of 
ligament. 

The organ is clothed externally by a layer of epithelial cells 
with large nuclei ; inside is a cavity on the median wall of 
which the germ-cells are situated arranged in several layers. 
Posteriorly the testis is directly continuous with the narrow 
anterior end of the oval vesicula seminalis ; in this respect the 
generative organs of this species difiier fi'om those of Orchestia 
garmnarelhis where, as described by Nebeski, the posterior narrow 
prolongation of the testis opens into one side of the vesicula 
seminalis a short distance behind its anterior termination. The 
vesicula seminalis communicates with a narrow ejaculatory duct 
which leads to a small chitinous penis situated at the base of the 
seventh thoracic leg, 

' Whilst, at Naples I dissected a number, of adult males of this 
species at intervals during the months October to March, and 
found the testes to be perfectly normal in 135 out of 137 
individuals '.so examined. Tlie'two abnormal specimens possessed 
a few small ova at the anterior end of the testis, just below the 
origin of the ligament-like filament. Both of these were obtained 
during the second week of October together with females carrying 
ova; breeding was therefore still in progress. 

; A smaller number' (47) of-.Aarge male Orckestia.,gammarellm 
were also examined by me, but none were found exhibiting any 



44 MR* C. L. BOURENGBR [Jail. 1 

tiiices of lieriiia.p’hroditisio. This plieiioiiienon, is tlierefoi'e iii 
vei'Y iiirc' oeeiirrence in the adnlt males, 

i\fy ex]n‘i‘i{iK‘e witli immatin*e specimens was lioivevei* very 
diiiei'eni , tor in fcl':iese I foimd that tlie pi’esence of ova ivas tliernle 
nither than the ex(‘6ption. 

14 . 


e<s\ 



c,, cavity of tlic testis;, c,?,, o^g-sac; iw., oymu; .(lev^dupiag spenaatocyteB ; 
M., vesieula Keiiimalis. 


.In the), smallest males which I wa.s ahle to dissect (iipp:ro,xiji':ia.tely^ 
'.B-KJmiii., in length with scarcely dilfei‘entia.teei gntit'licipcxlti) tlie 
testeS' had not , yet acquired their ' cliaracteristic fiisifo.n:,ii ' shape, 
these organs appearing as long naxTow, 'bands extending' along' eaclx 
side ' of the thorax. Evexi, at this stage ova Iiad already made their 
a,ppeararice a,m,ong ,'the gerni'Cells,. and, could he ,ea:sily', distinguished 
from' the 'spermatocytes ■by '.their greater size,' oval shape, and' by; 
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tiie possession of an enlarged nucleus wliicli liardl}’- stained witli 
carmine or lu-Binatoxylin. 

Owing to tlie difficulties of dissection onl}^ a few iridi\-idiials of 
this ixge wei’e exaniined, but all (8) possessed ova. of varioiis sizes. 

Ill oldei* S]:)ecdinens 5 varying in size from lO-lo mm., tliese 
were found to lie of greater size and to occur in greater aljiindMiice. 
Tlieir exa,ct position in the testis varied sliglitly, but usually the 
antei'ioi* tliii'il only was ovigerous. 

The ova at this stage have evidently grown at the expense of 
the surrounding germ-cells, which have disappeared, and come to 
lie loose ill a cavity surrounded merely by the external epithelium 
of the testis. A kind of egg-sac is thus formed separated by a 
constriction from tbe posterior part of the male gland where 
sperm-production is proceeding with great activit}". 

In a few specimens, in addition to the ova at the anteidor end, 
others wei’e to be found among the developing spermatocytes in, 
the posterior part of the testis. 

The greatest number of ova observed in aigy testis ivas 12 ; this 
numbei* falls considerably short of that recorded by Nebeski ; that 
author figured as many as 29 in a testis of Orchestia gammsreUm. 
Altogether 198 males were examined at this stage, and of these 
only 19 were devoid of ova.. 

The fate of these ova I have not been able definitively to ascer- 
tain, they have never been seen in the vesicular seminales or in 
the vasa defereiitia, and from their position it is highly improbable 
that they evei* reacli the exterior. In several testes examined b}' 
me the ova were much shrivelled, and it seemed as if they were 
being resorlied by the rest of the testis. 

As the result of this investigation, it seems that ova are of 
normal occiiiTence in the generative oigans of the young males ; 
later, when these animals attain maturity and acquire their adiilfc 
cliaiTicters, these ova in most cases disappear and are proljably 
absorbed by tbe rest of the organ before the final moult. 

These results are therefore much at vaidance with tiiose obtained 
by Smith, and I am at a, loss to explain how he arrived at liis con- 
ciirsions; I can only suggest that they may be due to his not 
liaving’ sufficiently separated the adult and the young males during 
tlie course of ln,s obseiuntions. 

Tliat ova should be developed chiefly in the testes of immature 
males, of Orchestia need. cause no surprise,, for similar plienoiiieim 
have .been desciibed in numerous animals. Tiiis type of liistolo- 
, gical ” hermaplii'oditisin seems particularly' common in Yertelirates, 
'this being probably due to the .fact 'that this 'group has been more 
exhaustively st lulled .than .any otbei*. ■ A„ nuiiiber of cases ']ia.''ve, 
however, been . recorded among the Invertebrates Ova. l'.iave been 
described "by., Krohn (5) aS' normally occuiTing in .the testes 'of' 
PJudfMngkmyh.] , 'C4arnier {6) has found them in. As^35rw'Wx^,Tsehikawa(7) 
in Gehmj aiicl recently' 'sc have' Bmith (3)' and ,. Potts '(8) iir other 
Crustacea and' Eupagurus) the, result of '“ parasitic 

.castration.’^ , ., A ; 
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Aiiiorig' Yei4ebra,teKS they occur normally ;it certain periods in 
the testes of Petronii/zon, Sahrio, and immerous iiiaphibitiiis (apai't 
from tlie pro]:>leinatical organ of Bi<ld.er ” in Ihifd). It is inter- 
twisting tjo ti;ml ttiat in niost of tliese ca-ses tlie |:)r(')(liut3ion of 0 '\'”a is 
limited to the tlevadoping or :regenei'atiug testes, anil, for tliis 
mason I will ent(3r on a. few more dtitails iilxiut siuli forms. 

Tims II. Ilertwig (9) has recently giwvn an a(:,;C‘Oi:i.nt of his 
observa,,tions on tlie sexual oigans of young tadpoles. Ii.i tlvis 
pa, per lie practically confirms tlie theoretical conclusion, first/ 
arrived at by Plliiger, that tlie sni-plns of females wliicli corn 
staiitly occurs in broods of tadpoles is due to a inore oi* less 
developed tendency to hermaphroditLsm in the iriaies tit tins 
stage; some of the so-called females proving to he males at a 
latei’ stage in tlieir development. 

Lnbosch (10) has olitained practically the sa,me results from Iris 
studies of the sexual orgiins of the larval Fetromyzon, 

To take yet another examjile. Felix (11), deseriliing tlie deve- 
lopment of the testis in Salnio^ calls attention to the anlfallende 
Tliatsaclie das alle von mir initersneliten j ungen Miinncluiii 'sam 
Sdmo salar in deni vorderen Abschnitt ilirer Genitaldriise 
vollstiindig ausgel)ildete Eier Keigen.” 

It seems then that tine phenomenon <lescribed by me in Orchestm 
ihshayesU is not a,ii imusual one, and finds a para/llel. in ma,ny 
othei’ animals ; its significance and its relation to the various 
theories formulated to explain such, cases of hermaplnaxlitisin 
I ca-nnot discuss here; I .will merely refer the reader to the 
excellent paper on this subject by >Stephan (12), in wliich will be 
found a lengthy discussion of the ciuTent theories bearing upon it. 
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P.S. — Since the reading of tins paper Dr. Caiman has kindly 
drawn nij attention to a paper by Zoginf (Zool. Am. xxx., 1907), 
in which the author records the occurrence of ova in the testes 
of 


February 4, 1908. 

H.G. The Duke op Bedford, K.G., President, in the Chair. 

Mr. F. Martin Duncan gave a lantern exhibition of the results 
he had obtained with the Autochrome Natural Colour Process of 
the brothers Lumiere as applied to zoological subjects. 


The following papers were read : — 


1. The Duke of BedfoixPs Zoological Exploration in Eastern 
Asia.— VII. List of Mammals from the Tsii-shima 
Islands. , By Oihoteld Thomas, F.R.S., E.Z.S. , 

[Received December 31, 1907.] 

In continuation of his collecting- work in Eastern Asia, Mr. 
Malcolm ' Anderson visited the Tsu-shima Islands, between Japan 
and Korea, at the beginning of this year, and made the collection 
enumerated below.. 

The fauna wmuldseem to be comparatively poor, so far 'as the 
number of ..species is concerned, but it is, of; much interest, owing 
to the curious mixtxme of foians which it contains, some of its 
members being ''absolutely Japanese in' i^elationship, and .others 
Korean — a mixture the cause of . which it is at first sight difficult 
to guess., 

■, Putting aside the^ species which,, for one.'reasoii, or another, are 
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indefinite in relAtionsliip, we have the following el:iiinic4ieris!i<‘;ill\' 
Jiipaiiese forms : — 


Urotricims talpo Ides adversm. 
Maries fnekm ipm tsasnsls. 

A2)odem'iis speciosns s^ieeiosus, 

„ geisha sagax. 

(No A. agr arias. 


No tL‘o^/’/eZ!-visi‘ec(>i‘ded from Kj:,vr(3;i, 
No M.-vrteii of this t^'pc? Ivirewn 

fi’oin Ivorea. 

Keplaeecl in Kori^-t l)y tlu;‘ \'ei*y 
different A. s, ^pemnsvke, 

A, geisha common in Japan, jil).seiit 
from, Koi'ea, 

Dominant in Noroii, aJ..)seni/ i:ro,m 

Japan.) 


On tlie other hand, tlie Korean forms are : — 


Crocidura corece. Eeplaced in Japan b\^ C, ds i- 1 len vri \ i.. 

Fells microtis. No Cat of any sort known in J"a|>a,n . 

Lutreola sibirica. Replaced in Japan ly Z. iiatsL 


The l.)alaiice even in mere numbers is tliiis on the side of tlH‘ 
Japanese relationship of Tsn-sliima. But fiirthei* it is to lie noked 
that tliree out of the four animals with JapKinese a:ffiniti<38 ludong 
to special local subspecies, indicating that they are certain]}^ in- 
digenous, iuiving been in the islands long enough to get more or 
less modified. On the other hand, all the Korean forms a, re 
identical with their mainland relatives and have perimps lieen 
accidentally introduced through human agency. 

M,r. Anclerson’s notes.' on the physical features of tlie' islands 
are as follows 

“ Motes on Tsu-shl/nia. 

Tsii-.Bliima, (literally Opposite Island) consists in reality of two 
nriairi islands, the southern being called Shiiiiono, tlie iioitliei'ii 
Kifipino-shiina. Tlie two ai*e sepainted by a nairow n'liamiel only, 
'whiely I . am told, is sometimes dry at low tl,de. .Botli islands 
are liillyythrougho.ut,. the liighest point being 2100 ft. Tlie liills 
are steep \ind tlieir soil veiy thin, so, as the valleys lire exceedi,ngh'' 
narrow, amble land, is scarce indeed, and the po],:>ulation a'imost 
entirely ref^tilcted to the fishing-villages on tlie cxiasts. Tla,* .in’JIs 
are .woodeol, espcicially in 'Immino-shimir, wliert^ pines, oaks, 
CryptcuuerioL Cliania*cy|)aris, and Oamelia are the principal ti'ces. 
Preei|iitatlon\ is abundant, but, owing to tlie sliortiioss of t,hc 
stjuniiis and ;th(^ stony nature of the soil, \vliich is cianpcjsed of 
fragments of^ shale, the brooks are usually dry, esp(.‘cial}y nt 
their lower en'ds; it is only during, or just after, a. ]iea,\'}” raiiifa'I'l 

tlmt theiivw'akV* 

^iTsu-sliima \is surrounded bya few isletS' of no ■ irn|:K)ib;iric4:L 
'Til6,:'rleare^st'' laryd is" Iki,':32. miles, to the' soutli-east, J)iitr/tlie 
Koimii inainlaiicfl is not’ mo.re than.. f our ' or five '..miles .farther, 
while some consi-flerabie islands of th'e Korean 'A,rcl,:iipelago'. are 
less' than .fo'rty niides from Kamiuo*,'' Between' Shi,n,iono-s]n'ma:,aii(l '. 
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Iki the sea reaches no gi*eater depth than, 65 fathoms (Japanese 
Admiralty chart), while between Kamiiio-shima and Korea it 
falls, ill one restricted area near the coast of Kamiiio, to a depth 
of 105 to 118 fathoms. 

“ I collected in Tsu-shiina fmm Jan. 1st to Feb. Brd, 1907. 

“ Ko Hares or Squirrels are known to the people of Tsu-shiina, 
and I could find no traces of Evotom/ys or Microtus^ or indeed of 
any other wild species.” — if. P. A. 

In addition to the specimens collected by Mr. Anderson I have 
inserted references to a few mammals obtained by Mr. P. A. Holst 
in 1891 when travelling on behalf of the late Mr. Henry Seebolmi, 
by whom they were presented to the British Museum. Among 
these are the original examples of the Tsu-shima Marten, described 
by me in 1897. Two further new subspecies are how described. 

After Tsu-shima Mr. Anderson visited the Iki and Goto 
Islands, the resulting collections proving that those groups are 
absolutely similar to S.W. Japan in their mammal fauna. 

Mr. Anderson’s series amounts to 151 skins, with their skulls, 
and is presented as before to the Kational Museum by His Grace 
the Duke of Bedford, K.G. 

1. Rhinolophus coRNUTXJS Temm. 

(92.3.20.1-2. P. A. Holst. 1891.) 

This is the only Bat as yet recorded from Tsu-shima. 

2. MoOEBA WOGURA KANAI Thos. 

(92.9,2.2. P. A. Holst. 1891.) 

Unfortunately Mr. Anderson was not able to obtain fui'ther 
specimens of the Tsu-shima Mole, which. I have provisionally 
assigned'^', on the single example above recorded, to the smaller 
south-western form M. wogttra. 

“Hot secured or even seen, but natives tell of a black Mole, 
and also of a much larger buff-coloured one, which they say they 
see in spilng and summer.”-— if. P. A, 

3. UROTEICHTTS TALPOIDES ADVERSITSt, suhsp. n. 

':JA 1243, 1244, 1272, 1274, 1275. $. 1263, 1273, 1279. 

Sasuna, K, Island. 100', 

1199,1204, 1213, 1215,1221, 1234. $. 1214." Izuhara, 

S. Island: 3001 • ■ 

General colour very brown, furthest from the slaty black of 
the Hondo subspecies. Size less than in the Kiushiu form, the 
head and body measurement rarely attaining 90 mm. Tail com- 
paratively long, averaging nearly 34 mm., its hairs also particularly 
long. Fur thick and soft— hairs of hack about 6*5 mm. in length, 

' , *'■ Siipritf p. 463, ' '■ f Tsa-shima— Opposite Island., ' 

, Peoc,.'Zool. Sect— 190,8, Ho. lY.. " '4". 
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and therefore nearly a. millimetre longer tiurii those of tiie iiioiAi 
northern U, t, hm/lonis^ measured equally on winttn:’ specinieiis, 
Diiiiensions of the type : — 

Hea.d and body 89 nun. ; tail o4; hind foot 15. 

Bkiill— greatest length 26*5 inm. ; basal length. 22*3 ; gv'eatest 
breadth 13. 

Ilah. Tsii-shima Islands — type from Sasiina, JST. Island. 

Tyjoe. Adult male. B.M, No. 8.2.26. 1. Original number 1243. 
Collected 16th January, 1907. 

Fairly coirmioii in damp wooded ravines in Tsu-sliiina, Avdiere 
it was often trapped beneath or beside large Kstones. Insects are 
often among the stomach contents, and here no vegetable iiiattei* 
was recognised in their stomachs, but one example was caught in 
a trap baited with barley.” — M. F, A, 

A renewed examination of the fine series of Uroirichus ol)tained 
by Mr. Anderson in the Japanese Arcliipelago shows tlmt eacli 
of the three main islands has a form which may be subspecifl(3ally 
separated from the others, and that Tsu-sliima has a fourtln 
Their characters are shown in the following synopsis : — 

A. Tail comparatively long, averaging about 33 miu. 
a. Size larger, bead and body i)0~101 mm. Colour 

dark brown. Kiu-shiu V* t. talpoidm^Xmnw, 

h. Size smaller, head and body Sl'-Ol mm. Colour 

jjaler brown. Tsu-shima U. t, ad'v&ms (8upu\), 

B. Tail comparatively short. 

£?, Tail averaging just over 30 mm. (range 38-34). 

Colour brown. Slu-koku '!7, t. centralis {xiiivk) * 

d. Tail averaging 27 mra. (range 23-30). Colour 

slaty-grey, Hondo lI,t.homloms{Mvk)* 

The series on which these «Bverages are based are from 15 to 
22 in number, and are therefore large enough to eliminate any 
material error due to individual variation. 

.Details of the Siii-koku and Hondo subspecies : — 

Dbotbichxjs talpoijdes centralis t, subsp. n. 

Size {iveraging rather less than in true talpoldes, larger than in 
mlversiis (head and body 90-97 mm., the majority of specimens 
92 -95), Tail decidedly shorter than in eitlier talpoides or 
(aveiuge , of 22 ■ specimens 30*75 mm., extremes 28-34). Fur 
iiboiit 6 inm. in length on the back (winter). (General colour 
deep brown, darker than admfstm^ lighter than Udpoidts* 

. DimenHionsm! the type : — . 

/ Head and body 94 mm. ; tail 32;. hind foot ,16 ; upper tooth- 
row, 11*2, ■ 

" Island of Shhkoku. ■ .T^me from Jinrio, Tokiisliima Ken. 

■Alt. 500b,; : ■ _ ■ 

'.Type. Adult ■ female. ■ B.M, No. ■6.1 .4.68. ■ Original' 'number 
2'89. : Oollected 14th, Ifebruary, 1905. 

' *ny:,'P.'2:.s. 'i905, ii. p. 34L 

■ f ■Central as .compared to " other iprms, both hr size, ■ colour, length of ■' tail, and 
locality. '' b' '■■ ''' ■ ''' ■'■' 
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Ueotrichub talpoihes honhonlSj siibsp. n. 

(Jrotrichus Udpoides Tlios. P. Z. S. 1905, ii. p. 342 

(1906), nee Dymecodon pilirostris True, P, U.S. Nat. Mus, 1886, 
p. 97. 

Size iiiediuin, liead and body length generally about 90 miii« 
Tail sliortest in the genus, the average of 17 specimens being 
27 mm., Avith a lange of from 23 to 30. Fur about 5-5 to 6 mm. 
in length on the back. General colour slate-black ’’ (grey No, 2), 
with a slight tinge of mouse-grey,'’ the brown tone found in 
the more rvestern forms absent. 

Dimensions of the type : — 

Head and body 91 mm.; tail 26 ; hind foot 14; upper tooth- 
row 10-1. 

Hah. Hondo. Type from Nakaomi, near Ohito, Izu. 

Typ)e. Male. B.M. No. 6.1.4.97. Original number 144. Col- 
lected 13th December, 1904. 

This form needs a name different from that I applied to it in 
1905, for the reasons explained in the footnote "'b 


4. Crocidub,a core.® Thos. 

2 . 1242-1247. Basuna, N. Island. 

d. 1203. Izuhara, S. Island. 

This is one of the three Tsu-shima species of Korean rather 
than Japanese affinity, but must not be considered as of great 
importance from a geogiuphical standpoint, as Shrews of this 
genus are undoubtedly often carried about on shipboard from 
place to place, so that this Shrew may have been accidentally 
introduced from Korea. 

“ Bare. None seen but the three preserved.” — J£ P. A, 


Since I wrote tlie paper on Japanese Haunnals above referred to, the Museum 
bas received from Mr. K, Kanai, a Japanese who bad been taught collecting by 
Mr. Anderson, a small series of specimens from Central Southern Hondo. Among 
these there are four examples of an Insectivore entirely new to us, allied to CVa- 
rin'e/ats, but smaller and differing in various details, and it seemed probable, 
therefore, timfc these represented Mr. True’s I)ym€cadmb pllwostris, which had been 
su]>pesed to have been based on a young TJrotrickm. 

By Mr. True’s kindness aiid the great courtesy of the authorities of the United 
States National Aluseuin I have been permitted the loan of the type specimen of 
I). pilirostHs, and a comparison shows at once that the above suggestion is correct, 
and that Mr, Kauai’s specimens represent the adult and Mr. True’s type the young 
of a species generically quite distinct from Umtrkhits, I am therefore now able to 
confirm the absolute correctness of Mr. True’s distinction of Dpmecodom^ on wliicb 
I bad previously thrown doubt. 

The adult dentition of Dymecodon does not difter in number from that of the 
young described by Mr, True, and appears to be, so far as I am able to understand 
theTiomologies of ' the teeth, ■ 


T t. 2 '. 

■ 0.2:.3 



1 . 0 . 3. 4 

p 3,4. 

. ■ 374 ’' 

1 . 0 . 3. 4 


M. 


1.2.3 

1.2.3* 


the permanent pi being present with tiie milk-teeth, and being included in the 
'number recorded by Air. True. . The formula of "(Irotrichm is the same, except that 
the lower canine is absent, the .statement made Ky some' authors that there are four 
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5« Fells microtis M.-Edw. 

$ , 1198, 1278. Sasuna, N". Island. 300'. 

(91.10.14.1, 92.1.11.3, and 96.2.28.1. P. A. Holst. 1891.) 

This is an essentially Korean i;neinl)er of tlie Tsii-shiina famia, 
no member of the genus Fells being found in Japan. 

“ The Wild Cat is conunon in Tsu-shima, living near the sem 
shore, where it is said to go nightly at low tide to fisli. In tlie 
stoniacli of 1278 I found fish-bones and some feathers of tlie 
pheasant. The natives consider the flesh of the Cat especially 
deliaite food, Kative name: ‘ Yama-nikn’ = Moimtain~Cat.”— 
3L I\ i. 

(>. Martes melampxis tsuensis Thos. 

(S . 1261-1277. Sasiina, Tsu-shima. 

(91.10.14.2-3, 92.1.11.1-2. R A. Holst. 1891.) 

When describing this form in 1897*^^ I had not any Japanese 
Martens of the hed/ordi type to compare it with, that being clearly 
the animal to which it is most allied, and not the typical mekmvjnis, 
How, however, a comparison of Mr. Anderson’s skins of the two 
shows that, in winter pelage, the Tsu-shima Marten is distin- 
guishable from that of Southern Hondo by its whitish crow'ii 
and the absence of the yellowish tuft at the end of the tail 

Common in Northern Tsu-.shima, and occurring in the South 
Island. Like the Cat it is most often found near the sea-. The 
stomachs of the two caught were empty, but the animals were 
excessively fat. They are considered a fine food by the peasantry 
of the islands, who call them lWata-boshi’ = Cotton -capT— 
M. FA. ■ 


premolars and only t iiujisora being evidently wrong, as a comparison of tlie milk 
and permanent teeth liotli of JDi/mecod on ami XTrotriekiis shows that the ante- 
penultimate preraolar does not tdiange, and is therefore pi while distinct traces of 
the premaxilio-maxillary suture can be seen just behind the third tooth in the upper 
jaw. Of the incisors it is probably ii that is missing in tdie lower jaw. 

In tlie form and relative proportions of the permaiient teeth Dpneeadim resemlilos 
tfrotrlehus very closely, the curious alternation in size of the lower teeth, on which 
Mr. True bused tlie name of the genus, not existing in the later dentition, and it is 
in fact only dini to the inilk p.. being, not Unnaturally, smaller tban tin* permanent 
Pi vvdikdi coexists with it. , ^ ' 

But in the milk stages, wdiich have not previously heen compared, the difierences 
art* far gTeater. For while m iM/mevodon the tw*o anterior incisors arc suliequal, 
similar in forui, scarcely overtop the te(?th posterior to them, and in Mr. True's 
words “ resemlile the teeth of F/tocmia/' those of Vrofrkdius have already pro- 
gresseda long way towards the specialisation found in the adidts of h()th genera, 
mi^ considerably surpassing mi*, and this again being mucb. longer than mi'l and 
below again the mo.st anterior tooth (min, as I suppose) is decidedly longer than any 
of the next three teeth, , : . 

From this it would appear tliai F/tiiecodon in in a more primitive stage of 
evolution than Vrotriclms. 

. Mr.Kanai’s speciincms of .D/znieendmi' w^ere captured,' at Shibu, ou Mt. Yatsugatake, 
Kagano'TveUjN.W. of Imltohama,' at ah altitude of 6700'. '' 

Mr. Kauai also obtained at Kamisuwa-maclii, in the same Ken, an example of 
TespeHilio superans Thos,, a Bat new to the, fauna of Japan. 

Ann. Mag.,M.'H,:(d),xix.p, 161 {1897).^ .-.V 
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7. Luteeola sibirica Pall. 

. 1262 , 1269, 1276« Sasuna, 2s. Island. 

These specimens agree ahsolutely in size, colour, and length of 
tail Avitli ^Vladivostok and other mainland examples of the group, 
and equally differ from the Japanese Patorius itatsi. 

On the otliei* hand, the Qnelimrt Minks, which I had supposed 
to be summer representatives of sihiricm^ prove on a closer ex- 
aininatioii to be more allied to itatsi^ though separable from it'"^. 
In both islands, therefore, the members of the present genus 
exactly contradict the conclusions as to the fauiiistic relations of 
Quelpart and Tsu-shima Avith Ixorea and Japan, indicated by 
Tlrotriclius and the Mice. 

The most common of the Carnivora of the Islands ; not living 
near houses, but in the AAmoded hills. Sometimes eaten by the 
fishermen. Called ^ Yoto-shi ^ = Night- thief — M. P. A , 


8. Mus NORVEGICUS Erxh 

d* 1267. $. 1268. Sasuna, N. Island. 

‘‘ Common on the sea-shore, Avhere I found it living among the 
rocks. Fishermen told me that it swims in the sea.” — JI. P. A. 

9. Apodemus speciosus Temm, 

cl'. 1252, 1270. $. 1250, 1251, 1253, 1264, 1271, 1280. 

Sasuna, N. Island, 100'. 

d . 1202, 1207, 1210, 1227, 1236, 1241. ? . 1201, 1208, 1220 

1239. Izuhara, S. Island, 300'. 

These specimens are absolutely speciosus and not pen, insuke, 
thus agreeing AA^itli the other Rodents in their Japanese rather 
than Korean relationship. 

LUTEEOLi. OVE1P.1ETIS, sp. 11. 

Size as ill P. tlie .Japanese Mink, markedly smaller tliaii iu the Korepi 

sibiriciis. General colour, in summer pelage, dark taAvny or russet -brown, quite 
as in ^. itatsi. Face dark ‘‘seal-brown”; under surface, tail, and sides of neck 
russet; lips and chin white; hands and feet russet, passing terminally into drab. 

Skull with a A^ery bigdi and vaulted brain-case, much more so than that of either 
P. sihiricus or Uatsl. Upper molar with its inner lobe narrow, the antero-posterior 
diameter of this lobe little or not more than that of the outer lobe, and therefore 
much reduced as comiiared with either of the allied forms, in which there is a 
broadly exxianded inner lobe. ^ ■ 

Dimensionsofapair,measuredinflesli:---* 

<7 (Type), Head and body 309 mm. ; tail 15B; hind foot 55 ; ear 25. 

■ ■■ ' 265 „ j „ 130; 46; , „ 22, 

d (type).' 


Skull — condylo-ba sal length 57*t5 50*5 

; ' basal length 64 ■47*3,: 

mastoid bi'eadth 25’7 ' 22*5 

combined height of brain -case and bulbe ...... 21*5 17*3 

inner lobe of mb antero-posterior diameterl ... 2*2 2 


iTrt 5. Island of Quelpart, S. of Korea, „ 

Adult nmle.' Ko.’ 6.12.6.1. ■ Original .number. 627. Collected ,7th 

■September,' 1905, by 'AL; P. ..Anderson.,; presented by .the' Buke.Vof '.Bedford,,. :,K,G. 
(Four specimens , examined.) 



54 


ON MAMMALS FROM THE TSU-SHIMA ISLANDS. [Fob. 4, 
Four fairly large specimens inea.sure : — 


cJ- 

H(3acl and liody 

10/ mm, 

. ; tail 100 ; 

Iiind foot 25*5 ; ea 

r 16. 

d. 

75 

104 „ 

: „ .98; 

25 • 

5; 7 77 

15*5. 

$. 

75 

97 „ 

; „ 96; 

2,5*5 * 

77 -'^7 7 7 

16. 

?. 

55 

96 „ 

; „ 83; 

24*5 ’ 

,« -fc *./ , ,, 

16*5. 

10. 

Apodemus geisha SAGAX, sulrsp. n. 



<?• 

1245,1246,1240,1254, 

1255, 1256 

,1257,1258. 5. 

1248, 


1259, 1260, 1265, 1266. Sasima, K. Island. lOOb 

1206, 1211, 1212, 1217, 1222, 1224, 1225, 1228, 1230, 
1231, 1232, 1237, 1240. $. 1200, 1205, 1209, 1216. 1218, 
1219, 1223, 1226, 1229, 1233, 1238, 1239. Izuhara, B. Island. 
200'-3()0b 

Cleneral characters as in true geisha, but just as tlie ea.rs a-vei-age 
shorter in specimens from Hokkaido '‘b so here they are iinifcuiiily 
rather longer than in Hondo exam})les. Of the 25 s])eeiinens 
from Iziiliara, in the S. Island of Tsu-shiina, no less than 16 jire 
labelled as having ears 15 mm. in length, three liave them 14, 
two 14*5, two 15*5, and two 16. In true geisha tlie ears are 
about 14 mm., and in hokkakli 13 mm. 

The Sasiiiia specimens are not quite so uniform as those fiHmi 
Izuhara, 

Himensions of four specimens from Iziihai*a : — 


c5*. Head and body 81 mm,; tail 91 ; hind foot 19*5; earlf5. 


d (Type) „ 

79 „ ; 

; „ 100; 

57 

19-5; 

„ 15. 


84 „ ; 

; „ 90; 

’7 

19 ; 

„ 16. 

$. 

75 „ ; 

; „ 83; 

, ■ 77 ■ 

19'5; 

„ irr,5. 


Skull of type — greatest length 24 min. ; basilar length 18; 
length of upper tooth -series 3*5. 

Tsu-shima,^ — type from Izuhara, South Island. 

Type, Adult male. B,M. Ho. 8.2.26.50. Original m:im])er 
1228. Collected lOtli Jaimary, 1907. 

The most common of the Tsu-sliima maiiimals. Found in 
the forested hills and canyons,” — 3L F, A , 

' . Purely. a' Japanese type,. no Mouse at all 'allied occurring in, 
Korea. ' . , 

11, ApODBMTJS MINIITITS Pall. 

,, cj'. 1235, Tzuhara, B* Island. 

. Head ami bod3y54 nun, ; t{iihr)3; hind foot 14*5 ; ea.r 9. 

Th©. :«ingle specimen appears to be inore or ' le>ss iid^erniediate' 
between ' the continental, subspecies- ussuricus 'a.nd the , Japa.'i:.U;vse 
japonieus^' hut no very definite opinion can. be expressed about it- 
.without .further xiiaterial. 

[12» Oeryxjs siKA Teinm, ■' 

“Said to, have "been -very abundant before the intr.oductio.ii of' 
good '-.firearms ; " now '.'rare 'and not seen .'''by mO' or. my assistant^’— ' 
3LF.A.] 

■ * Jf. Z.'S. 1905', ii, p,'350',' , 
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2. On the Presence o£ Goiiadial GrooveKS in a Medusa, Aurelia 
aurita^'. By T. Goodey, ? Student Demonstrator in 
Zoology, University of Birmingham. 

[Received December 23, 1907.] 

(Plate I.t) 

While recently examining specimens of the Scypliozooii 
Aurelia cmrita in the ordinary coui^se of practical work in the 
Zoological Laboratory, the structures mentioned in the title of 
this paper attracted my attention. It was not clear that they 
formed any part of the ordinary radial canal-systern, and, so far, I 
have been unable to find any account of them in the different 
text-books and journals which I have consulted in the expectation 
of obtaining information as to their nature. This being the case, 
it seemed deshable to investigate the nature and relations of the 
structures in question and to give a brief account of the results. 

The gonadial grooves were found in all the preserved specimens 
examined in the laboratory, both male and f emale, and they were 
also found in living examples which came under my notice during 
the recent summer vacation. 

In a view of the sub-umbrella surface (PL I. fig. 1) the four 
grooves were easily visible to the naked eye, and presented the 
cippearance of four radially arranged canals. Each groove {g,g,) 
lies in an inter-radial axis, and is better seen when the prolonged 
mouth-angles have been removed. It has about the same dia- 
meter as the origin of an ordinary per-radial or ad-i‘adial canal, and 
extends from the centi*al gastric cavity into a gastric pouch (^.p.), 
where it terminates in a somewhat funnel-like expansion at about 
the centre of the pouch and directly dorsad to the external opening 
of the coiTesponding sub-genital pit (s.p.). In its course the 
gi-oove extends along the ventral wall or floor of the passage from 
the gastric cavity to the pouch and along the floor of the pouch 
itself. 

Bristles could readily be passed along the groove, and by means 
of a fine pipette a coloured liquid was injected through the 
groove into the gastric pouch. When the latter became filled 
and more of the liquid was injected, the excess began to flow back 
into the gastric cavity through the main opening into the pouch 
(Ph i. fig. 2^ (Le.p.) which is dorsad to, and considerably wider than, 
the ■ groove in question. ■' 

At '.first '.sight,' the grooves appeared to be the hegiiinings ■ of ' 
inter-radial canals ; but the fact that each groove does not extend 
beyond.' the : centre , of each .gastric pouch,, aiml also , that , at ' this 
point it widens out and abruptly tei’minates, negatives this idea. 

In order to; determine'-': the true "nature of these'; 'structures,,, 
portions ■ of ' , the ■ Medusa', ..including complete .'gastric , pouches, , :a,nd. 

'Cominttiiicat^ by Professor,',,B'Eii)aE',-P.,R.S.,, 

'f . 'For '.explanation,::'.pf,tbe Plate,- .sc'e-p. 58.' , 
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tlieir eoniiectioiis with tlie central ga,stiic cavity, were removed. 
Tliese Avere then jstained with borax carmine for forty-eight 
liour&i, dehydrated, and embedded in paraffin- wax. Sections were 
cut at right a.ngles to tlie inter-radii, ],}a,ssmg completely througli 
the pouches from tlie dorsal, to the ventral surfaces. In th.e al.)(.)\''e. 
pi'epaiutioii thei*e was a, consideralile a-mount of cont:i:*action <liie 
to the jelly-like consistency of the material, and, for this I'oason, 
iiifiny of the parts in several of the sections were displaced fi*om 
their natural relations. 

From an examination of the most satisfactory complete sections, 
however, the nature and relations of the grooves could be easily 
made out. It was at once evident that they were not closed 
canals similar to tlie normal ra,dial canals, and that their resem- 
blance to canals in a superficial or surface view was misleading. 

Each groove is, in fact, formed by a folding of tlie endodermal 
epithelium lining the fioor of the pouch and of its passage of 
communication with the gastric cavity. This folding is shown in 
PI. I. fig. 3, where the epithelium is seen to be raised into two 
parallel ridges (e), one on each side of a median vertical line, 
whicli form the somewhat folded la,teral wjills of the groove 

{g-g-)- 

In the floor of each pouch, almost completely encircling its 
outer, lateral, and inner walls, is situated the gonad (figs. 1, 2, & 
4, in the form of a characteristic incomplete ring of sex- 
cells, the discontinuity occurring at the point where the groove 
enters the pouch. 

From PL I. fig. 4 it will he seen that the endodermal epithelium 
(e, imt only lines the inner surface of the gastric pouch 

and invests the gonad above, but also extends downwards in the 
median line so as to form the boundaries of the gonadial groove 
{g.g*)> An epithelial stratum {e\ &') also invests the ventral or 
oral surface of the gonad, and is eontinuoiis with that lining the 
floor of the gastric pouch. Thus the gonad is completely 
ensheathed by the endoderm from which tlie sex-cells are derived. 
As this section passes tlirough the point of discontinuity of tl le 
gonad-ring, it will be noticed that the two halves of the ling lic.^ 
one on either side of a median line along wiiich the gonadial 
groove passes into the ga,stric pouch. 

Til© function of these problematic grooves is by no means so 
easy to determine a.s their structure and relations. ,Tha.t tliey 
have anything to do with the conveyance of food -material from 
the : gastric ' cavity to the gastxic pouches is highly improbable, 

, inasmuch.. as these cavities are already in free and open communi- 
.cation' with one another... A- more feasible suggestion is that they 
function as channels for the outwai*d conveyance of the ripe 
sex-cells 'when' 'liberated from .'the' gonads. , Their ' position 
' in the''^ gastric pouches and ^ their .■ somewhat , e'xpanded origins'.'i'tt 
close relations with the encircling gonads, seem to point to this 
conclusion. The libemted sex-cells would fall on to the floor of a 
gastric pouch, and the .gonadial." groove; would seem to constitute 
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an obvious and natural cliannel for their transit to the exterior. 
The groove is not closed dorsally, it is true, but the epithelial 
ridges bounding the groove seem capable of approximating 
sufficiently closely that it is by no means difficult to imagine the 
groove as practically a closed canal — a functional gonodiict, in 
short. 

It must be adinitted that I have not been able to detect the 
presence of sex-cells in the gonadial grooves, but this may be due to 
the fact that the gonads were not mature, or the sex-cells ripe for 
extrusion. It remains for further investigation to ascertain on 
living specimens under suitable conditions whether these views as 
to the nature and function of the gonadial grooves are correct. 

A careful examination of Pelagia noctlluca and Ohrysaora 
isosceles^ both of which belong to the Pelagidje, failed to reveal the 
existence in either species of any structures comparable to the 
gonadial grooves of Aurelia aurita. 

In conclusion, it may be suggested that the observations 
recorded above possess certain features of more general interest. 

In discussing the evolution of the coelom Sir Eay Lankester * 
remarks : — ‘^We may suppose the first coelom to have originated 
by the closing or shutting off of that portion of the general 
archenteron of Enteroccela in which the gonads develop, as in 
Aihrelia or as in Ctenophora ; and, fiirthm^, “ the most impoitant 
developments of the cmlom are in connection with the establish- 
ment of an exit for the generative products through the body- 
wall to the outer world.’’ If, therefore, my observations and 
inferences as to the nature and function of the gonadial grooves 
be correct, it is obvdoiis that in this organism we have an 
extremely interesting a.nd primitive condition. 

The gastric pouches are special portions of the archenteron, 
from the walls of which the gonads have their origin ; they are, 
in fact, primitive gonocoeles, although not yet completely shut off 
from the general archenteric cavity as is the case in so many 
Cmlomata. On the other hand, the gonadial grooves may be 
regarded in the light of incipient ccelomoducts or gonodncts 
which ill like manner are still but imperfectly constricted off from 
the archenteron. Consequently the gonadial grooves and gastric 
pouches of Axtrelia seem to represent a very primitive stage in 
the evolution of both gonocoeles and gonodncts. 

It has generally been held that, with one exception, the 
Ooelehterata have no specially differentiated genital duets, the 
sex-cells finding their way to the exterior either directly by the 
external dehiscence of the gonads, or indirectly by internal 
dehiscence into archenteric canals or spaces and thence outwards 
through the mouth. The single exception referred to is in the 
case of Otemplam horotneffiU the aberrant Ctenophor discovered 
by, 'Willey tin 1896 .in the: Eastern Archipelago of 'British New 
Oumea, in which, however, only male gonads were found. 

xA Treatise oil Zoology, part ii. 1900, p. 9. 

. t'Q’^^vt.:. Journ. H,icros."Scieiiee,y'ol. 
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A,ccoi.'diiig to tlie diseoverei', tlie two pnirs of goiitids app;:ireutl}" 
lif'xd tlieir oiigiii from er.idoden'i'ial cell proliferations of tlie walls 
of genita,! div'ei’tieiila, of the geiieixil arelxenteric canal- S 3 ''stem, as in 
so m, any other Ccelenterata. 8[)eciai genital ducts are present, 
variable in number, and they are deseribe<l a-s Ixeing coiitinuoirs 
with tlie tunica pi’opria investing the gonmls. The external 
apei'tures of tlie ducts are situated on the doi'so-hiteraJ. sui‘fa,ces 
of the body, below several of the ctenoplioral ba;iids. 

Ill the present state of our knowledge of tlie genital duets of 
Ctenoplcma Jcorotneffii, and especially in the alisence of aii}^ 
inforination as to their mode of origin, any attempt to discuss the 
question of their morphological character would be of little value. 
It may therefore be concluded, at any rate provisionally, that, 
while both A^i^relia and Cteyiojjlamc stand alone among living 
Ccdenterata in possessing genital ducts, it is nevertiieless only in 
tlie Scyplio^ioon that these vStructui*es ca.n at pi'esent be I'egaided 
as cmlomic or archenteric derivations, and, in fact, are a very 
primitive form of ccelomoduct or gonoduct, 

I am indelited to Professor Bridge for the kindness and 
consideration which he has shown to me in these my first attempts 
at independent investigation, and also to Mr. F. W. Crispe for the 
material help given in the preparation of the sections. 

EXPLANATION OF PLATE I. 

Goiuidial giwves in at 

Fig. 1, Surface view of sub-nnibrella asiject of Awrelia mtrita, tlio prolonged month- 
angles haying been removed. The gonadial grooves are shown, and also 
their relations to the surrounding structures. 

Fig. 2. Semi-diagrammatic, enlarged three times. The gastriti pouch has lieen cut 
through along the inter- radius, a,nd the drawing represents a view talcen 
in the vertical plane, The space between the dotted line and the body- 
wall represents the course of a gouadial groove from the gastric cavty to 
its opening into the gastric poxwdi. 

Fig, 3, (X 20) Section jmssing through the main passage to a gastric pouch, 
showing the gonadial groove lying in a median position in the ventral wall, 
hoxnided on either side by an endodennal epithelial fold. 

Fig. 4, (X 20) Section passing through a gastric pouch, showing a gonadial groove 
in the door, and the loops of the gonad ring bounding lir on every sid«;i. 

RElMSinSWCETUSTTEBS. 

S.to.j body- wall ; dor«a[ entrance to a gastric pouch ; c. (fig. 3), epithelial 

folds; G t'h e% cVcpitludium lining inside of pouch and coviwiiig goniul a)>ove ; eb 
yA epitludiuiu of ventral surface of the gonad and of the door of a gastric ihricIi; 
//,, gonad ; jfg.j gonadial groove ; /y.jp,, gastric pouch ; main inissage from the 
;ga8tric cavitj^To a gastric pouch ; suh-geuital pit. ■ ' 

[JfarcA:9i5A,',X9()8,— Since this, papeimny' attention has 

.been directed by .Mr. E.''T,'Browne'.of XTniversity College,, London, 

. 'to^.^'^a;,' paper 'publis.hed by; Ly- A gassiz in ^ Coiitribiitions ' to' the 
Natural ■ History of the ylJnited ,Btates/ vols. & iv,18:60-6'2, 
x!ealiiig,^with AureUa Jlmndiddy is' now ,considerecl' to-be'', the ' 
mme m Aurelia mmta.' '' 

Ill, his" account L.., Agassiz ' explains , that the gastdcb'pouchea' 







1908 ,] 


ON FRESH-WATER PISHES FROM COREA. 


59 


retain a connection with the central gastric cavity by means of' 
channels along which the sex- cells pass on their way to the 
exterior. These channels, I take it, are the main pasmges of 
connection between the gastric pouches and the central gastric 
cavity referred to in the above paper* 

L. Agassiz makes no reference, either written or by figure, to 
the ridges of epithelium which form the boundaries of tlie 

gonadial grooves in the above account. 

It should be noted that it is within the limits of these grooves 
that it is suggested the sex-cells pass on their way to the exterior 
at the period of extrusion, and that it is only these parts which 
form the primitive gonoduct by a pinching-off from the arch- 
enteric cavity,] 

3. The Duke o£ BedfoixPs Zoological Exploration in Eastern 
Asia. — -VIII. A Collection of Fresh-water Fishes from 
Corea. By C. Tate Began, M.A., F.Z.S. 

[Received Jauuaiy 14, 1908.J 

(Plates II. & III. •^) 

A small series of fresh-water fishes collected in Corea by Mr. M. 
P. Anderson and presented to the British Museum by His Grace 
the Duke of Bedford, Iv.G., is of considerable interest, as of the 
eleven species represented, no less than seven are new to science, 
some of these extending the range of genera previously known 
from China or Japan. The speciineiis are from two localities, 
viz., Chong-ju, Ohuiig-Chong province, and Ivimhoa, 65 miles 
north-east of Seoul ; from the latter examples of only two species 
{Silurus hedfordi and Liohagms andersom) %vere obtained. 

CYPEINinJE. 

■ 1. Carassius auratus L. 

2. Psetjdorasbora PARVA Schleg. 

; ,3, /Bariliits PLATYPUS Schleg. 

;4. Leugogobio STRiGATUS, sp. n. ■■■(Plate il. fig., 2.) 

Depth of body equal to or a little more than the length of 
head, which is 4 in the length of the fish. Bnout a little longer 
than ' eye,,, the, . diameter^,, of. which is.' 4 in 'the , length , .of lieacl ; 
interorbital width 2|“ to 3 in the length' of ,: head. „ 'Mouth ,"oblique 
. barbels siiialL,' .Dorsal : 10, with • 7 ' branched^ , ra,ys',;, ,'origiii 'eqiii-., 
d istaiit ' from tip. .of snout and base ■ of , cau,d^al ,,■ and above' ■ that , of , tli^e ' 
ventrals. Anal .9, ' with^ . '. 6', branched,'. ■rays,, ' Pectoral 'not x‘eaching 
■'the ventrals. , ■Caudal'' fo'rked. : 36 tO/BS 'scales in'' a ', longitudinal,' 

For explanation of tke Plates, see p, 63* 
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■series, 4 or 5 in a transverse series from origin of dorsal, to lateral 
iinej 3 or 3-^- between lateral, line and base of veiitra.I fin. DarJc 
longitudinal sti-iptss along the series of scales, l;)roa,der and stronger 
al)Ove the hitei'al line, fading ont l>elow ; fins pale. 

Tliree specimens from Ol,»ong-jn, the largest 75 m.m. in totiil 
length. 

The genus Leucogohio has liitherto included one species froin 
CJorea, two from Western China and four from Japa,n. Of tliese 
the Chinese X. tmniatus Gthr., 1896, and tlie Ja,pai,iese L. guentheri 
Ishikawa,, 1901, are very similar to L, strigaius^ but differ fi‘om 
it in coloration and in liaving more scales in a transverse series. 

5. Acanthogobio longirostris, sp. n. (Plate III. fig. 3.) 

I)e|>th of body 4|' in the length, length of head 3| . Snout 
long, deciirved, 1| as long as eye, the diameter of which is 3| in 
the length, of head and equal to the widtii of the fiat interorbital 
area. Mouth small, inferior, horseshoe-shaped ; barl)el shorter 
than the eye. lOorsal II 7 ; origin equidistant from tip of snout 
and ba,se of caudal. Anal 8, with 6 branched rays. Pectoi'id 
iiea.rly reaching tlie ventrals, which jire inserted below the 
anterior rays of‘ the dorsal. 43 scales in a longitudinal series, 
5 1 in a transverse series from oidgin of dorsal to lateral line, 
3j| between lateral line and base of ventral. Silvery, back dai'ker ; 
blackish spots on the back and on the sides above the lateral line ; 
small dark spots on dorsal and caaidal. 

A single specimen, 95 mm. in total length, from Oliong-ju. 

The piiaryngeal teeth appear to be in two series (5 .2—2 . 5) ; 
but this species is not very remote from Jlemdharhtm harbm 
Schleg., and it seems to me that the germs Accmthogohio Herz,, 
1892, is scarcely worth recognition, as it differs from Jlmiiharhus 
only in having the pharyngeal teeth in 2 series instead of 3. 

6. Acanthorhobeus GRAcmiSj.sp. n. (Plate II. fig. L) 

■ Depth of body 2-| to 2f in' the length, length of head 4|. 
Bnout a little shorter tlran eye, the diameter of whicli is 3 to 3| 
in. the length of head ;■ interorbital width, 2| in the lengtli of 
head. Mouth small no barbels. Dorsal 1113; second spine 
nearly "I the lengtli of head, considerably 'shorter tlian'tlieiongest 
'soft' rays, , which are ■, nearly- as long as the’ head; fin liighest 
anteriorly; free edge slightly convex.. Anal II 10; -second spine 
■| or, a- little more than 'the iength of head free edge slightly 
'conca.ve. , -Pectoral' .nearly reaching , the, ventrals, w,l'uch extend 
-.' 'nearly to th-e anal. 34 scales in a longitudinal series, (> oi* '7 in a- 
-■■tr,ans've,rse,'''',series '.from' .origin .of' 'dorsal .to, lateral line., ■ '5 -or' 6: 
'.'between lateral .line and base, of ventral. ■ Silvery,' back .olivaceous ; 

' a bluish lateral s'tripe on ■ the postexior ,pait of-' the. .body ; , .-(ioxml 
-, with, 'alternating series -of : pale'" -and 'dark'Spotsnn the ray-s,-;- anal 
\' ■ with , '.a, Jianwv blackish' edge. ■. * ' 

Two .S'pecimens, '65 and ''70 mm..'mTotal.:l'eng,,th,,'',,frO'm .Chong-ju. 
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S1LURID.E. 

7 . SiLURUS BEDFORDI, sp. 11 , (Plate II. fig, 3.) 

Depth of body 6 in the length, length of head to 5i. 
Breadth of head about in its length, diameter of 74 to 9, 
iiiterocular width 1|- to 2, length of snout 34 to 3|. Lower jaw 
pi-ojecting ; vomerine patches of teeth either narrowly separated 
or united anterioily. Four barbels, the mandibulary ones less 
than as long as the maxillary ones, which extend nearly to the 
posteiior end of the pectoral fin (adult) or beyond (young). 
Gill-rakers short, 6 to 9 on the lower part of the anterior arch. 
Dorsal 5, its distance from the end of snout | its distance from 
the caudal (young) or less (adult). Anal 73-78, continued on to 
the caudal. Pectoral spine stout, its length a little more than 
I that of the fin or nearly I- the length of head ; outer edge 
roughened or finely serrated, inner edge entire, Ventrals with 
13 rays. Caudal siibtruncate. Adult uniformly greyish (in 
spirit) ; young dark greenish above, yellowish below, with tlie 
sides and anal fin marbled. 

Two specimens, 130 and 275 mm. in total length, one from 
Kimhoa, the other from Chong- Ju. 

This species is closely allied to Sihwits asotus L., from China 
and Japan, which differs especially in the longer pectoral spine 
with both edges seri‘ated. From S. gralumii Regan, from 
Yunnan, with which it agrees in the structure of the pectoral 
spine, S, hedfordi is distinguished by the broader head, shorter 
snout, and shorter pectoral spine (f the length of head in 
S, gralumii). 

8. Lioeagrus andersoxi, sp. n. (Plate III. fig, 4.) 

Depth of body 6 in the length, length of head 4f. Head 
nearly as bi-oad as long ; interocular width 3 in the length of 
head. Jaws equal anteriorly ; priBinaxillary band of teeth 2 to 2^ 
as long as broad ; posterior mandibulary barbel extending to 
basal part of pectoral. Dorsal I 5 ; spine | the length of head. 
Pectoral spine f the length of the fin, which is | the length of 
head. Anal 15. Caudal rounded or subtruncate. Greyish; fins 
more or less dusky, with pale edges. 

Three specimens from Kimhoa, 65 miles north-east of Seoul, 
the largest 110 mm. in total length.. 

The genus Zio&ayms, established by Hilgendoi^f in 1878, is now 
known to include six species, which may be distinguished by the 
following, synopsis 

I. Jaws equaDiuteriorly or tlie lower slightly projecting ; depth of body about 
6 ill the length ; interocukiMvidth to 3 in the length of head. 

Ijeiigtli of head 3f to 3| in the length of the hsh ; pramaxillary 

bind of teeth 4 times as long as broad ; posterior mandibulary 

barbel extending to base of pectoral or slightly beyond 

’ spine, I the length of head ‘nigTicmida, ' 
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Loiipctii o£ lieEid 4 in tlie lengtli of the fish ; jn-iemaxilLi.iy hand of 
teetli nearly 3 times as long iis ])road ; posterior maiidibulary 
barbel extending t(j middle of pectoral ; dorsal spine a little more 

tlniii 4 the length of head niar/jinatus, 

Length of he*a,d ‘i'; in tlie length of the (isli ; prann axillary liand of 
tei'th 2 to 24 us long as broad ; posterior mandilmlary liarhel 
extmiding to basal jiart of pectoral ^ dorsal spine f the leiigtli of 


head andorso-nL 

IL Liiwer ja w shorter than the upper, 

A. Interoeular widtli 21/ to 3 in the length of head. 

Dejjtli of l)ody 6 to 7 in the length ; priemaxillary liand of teeth 
24 to 3 as long as broad ; dorsal spine 4 the length of head ; 
pectoral spine less than the length of the fin sti/ani. 

Depth of body about 6 in tlie length ; prannaxillary band of teetli 
2|- as long as broad ; dorsal spine 4 the length of head ; pectoral 
spine more than the length of the hn reini. 

B. Interoeular width 2 to 2-2- in the length of head. 

Depth, of laxly 4fi to 5 in the length ; priemaxillary hand of teeth 
twice as long as broad; dorsal spine j- the length of head; 
pectoral spine less than i the length of the fin stipihU. 


LiOB AG RI7S NI GEICAUD A . 

liegaii, Ann. Mag. IN’at, Hist. (7) xiii. 1904, p. 193. 

Ilcd), Yunnan. 

LiOB AG liUS M AEGIN ATUS . 

Amhlyceps mxirginaius Giinfch. Pra-tt’s “ Snows of Tliiliet/’ 
Appendix, p. 245, pi. ii. fig. A (1892). 

JIah, Sze-chnen Province, China. 

LiOBAGEUS ANDEESONI, sp. n. 

Hah. Corea, , . 

LiOBAGEUS STYANX. . , , 

Regan, Ann. Alag. Nat. Hist. (8) L 1908, p. 152. . 

Mab. South Hupeh, Ohina, 

LxOBAGEUS EEINI. 

,'Hilgenclorf,. Sitzmigsb. 'G-esellsch. iiaturf. Freund.' Berlin, 
1878, p. 1; Jord. tfe- Fowler,' Proc. U.S. Nat. Alus. xxvi. 
1903,, p. 909,. fig. 2. .. 

IM), Southern Japan. ' 

LiOBAGEIJS' SDGU'BXJ., 

' ' ' Regan, Ann. ,(& Mlag. Nat. -Hist. ,(8) i.' 1908, p 1 52, 

'' Hah. L. Biwa., Japan, 

...GoBIIBiB. 

9. ' OnoNTOBims iwAMOPHiiiUS Gthr.' 
i'O. CtbnO''Gobius BEDFOEM, sp.'ii, ■ (Plate III. fig. L)' 

: ' Depth' of ;;bociy; to ;6' in the'- length, length of head',' to, 3|., 
Snout,,longer ' than , .eye,: the diainete^ of which" is '5 in the length'' 
'Ol'lieacl and t.wipe'the interorbital -width. Jaws equal anteriorty ; 
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maxillary extending to the vertical from the anterior edge of 
eye ; head naked ; nape covered with small scales. Dorsal TI, 
1 8 ; second ray of spinous dorsal produced into a filament. 
Anal 1 S. Caudal rounded. Pectoral -- the length of head ; 
ventrals extending less than i the distance from their base to the 
anal. 36 to 3S scales in a longitudinal series. Brownish olive ; 
fins dusky ; caudal with small dark spots ; vertical fins with a 
narrow pale edge. 

Two specimens^ 70 and 75 mm. in total length, and some 
smaller ones not included in the description, from Chong- ju. 

11. Tridentiger coreanus, sp. 11 . (Plate III. fig. 2.) 

Depth of body 5 in the length, length of head 3f. Snout 
longer than eye, the diameter of which is 5 in the length of head 
and equal to the iiiterorbital width. Head nearly twice as long 
as ]3road ; cheeks not tumid. Jaws equal anteriorly ; maxillary 
extending to below anterior part of eye. Dorsal YI, 111; rays 
of spinous dorsal produced into filaments. Anal I 9. Pectoral -| 
the length of head. 42 scales in a longitudinal series. Brownish ; 
a more or less distinct dark lateral stripe, edges of scales darker ; 
fins dusky, the pectoral with a blackish spot margined posterioxdy 
by a pale crescent on the upper part of its base, the anal with a 
<lark intramarginal stripe. 

A specimen of 70 mm. and several much smaller ones not 
included in this description, from Chong- ju. 

EXPLANATION OP THE PLATES. 

Plate II. 

¥ig. 1. Acmit'/uirJiodcus (fmcMis. 

% Jjenrogohio stngatus^ 

3. Silut'us hedfonU. 

Plate III. 

Fig. 1. CtenogoMiis hedfordi. 

2, Trideuik/er coreanus, 

3, Acantliogohio longirastru. 

4, Jjiohagriis andersom. 

February 18, 1908. 

Dr.: Henry Woodward, P-.K.S., Yice-President, in the Chair. ■ 

The Secretary read the following report on the additions made 
to the ' Society's Menagerie during the month of Januaiy 1908 : — 

The number of registered additiocis' . to the Society’s Menagerie 
during': the month of January' 'was 173. , Of these ,125 were 
acquired hj presentation and' 23 by purchase, 9 were received on 
deposit, 6 by exchange, -and 10: were 'bred in the Gardens. ' ; 

The number of departures during the same period, by death 
and removals, was 234.. 
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Among’ tlie a,dditioiis special attention tnay be dii'ected to ; — 
Crowned Sifjika (Propith%m>s duMemci)^ fi-oin Madfigascaig 
new to the CJoIlection, deposited on Jlin. 2iid. 

Tliree Caucasian Il)exes [Cajrra ci/lhulricorm^ from Lag'o- 
decki, S.E. Ga.ucasus, presented l.)y Prince Paul DeiiiidofF 
Jan. 16th. 

Two Greatei* Bir<is of Pa-i*n,dise {Paradisea apoda), eitlier f(-;vnia.les 
or irrimatiim nraleSj from Now Guinea, pi’oseiited l:)y 8i,r William 
Ingram, Bt., on Jan. 4th. 

One Harpy Eagle {IVirametus Iiarppia), from Venezuela, pur- 
chased on Ja.n. 22iid. 

One Three-keeled Terrapin {Staurotppm tripormtm)^ from. 
Guatemaki, new to the Collection, received in, exchange on 
elan. 8th. 


On behalf of Mr. W. Simpson Cross, Mr. R. I. Pocock 

exhibited a pliotograph of the very rare Soutli-A.inerican Wild Dog 

Text- fig, 15. 


Maiu‘(T Wolf From life. 

.sometinaes. called the ManedWVolf and,: laid" stress 
'upon. the.;' importance' of publishing- photographs 'of |'.all ^ animals 
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that were rarely im.ported alive to Europe, so that a correct idea 
of their true form might lie conveyed to artists and taxidermists. 
Ill the present instance the value and interest of the photograph 
siibiiiitted to the Society by Mr. Gross might be judged l,)y com- 
paring it with the stuffed specimens of this Dog exhibited in 
iiiiiseiiins and with the published lithographic figures of the 
species. 


Mr, E. H. Burne, F.Z.S., exhibited a preparation of the head 
of a Sea-Lamprey (Fetromyzon inarhius), designed to show the 
mechanism by wiiicii water is drawn into the olfactory chamber 
at each inspiration and expelled at each expiration. Tlie ciirrent 
of water is produced by the alternate compression and expansion 
of the blind bulb-like end of the nasal sac. This sac is separated 
from the branchial chamber by the thin compressible cesophagus 
only and responds to the alterations in pressure within the 
bianehial chamber that are due to the alternate expiansion and 
contraction of its walls during the process of respiration. The 
current of water* entering the nostril is defiected by valves into 
the olfactory chamber and among the leaves of the olfactory 
rosette before ptassing into the nasal sac. 


Text-fig. 16. 



L.D., opening of laciymal duct ; M,T., inasillo-tiirbiiial ; N.P,, opening of duct 
of nasal gland ; Ob.B., olfactory bulb ; OL.E., olfactory einineiice. 


The action of this mechanism has been, observed' and recorded 
by Bert (Ann. Sci. 'Hat.'ser. fiy't, vii,,1867j p, ;372.) '■ 

No. E 85, Physiol. Series, B. College of SargeonS'^ Muf>enm. ' 

'/' ■Proc, Zoom Bocb--! 908,. ']Sro.Y. ■■ ■' '' ' .5.;, 
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Mr. Bimie also' exhibited a specimen sliowing a,n aspirj'itor 
contrivance of j.v somewlijit similar cliaracter in tiie Sea- 
{Pagellm centrodonf>m)'^ , bj the action of whicli a, ciirreiiti of wa.ter 
is drawn into tlni^ an,terior nostril, passes ovei‘ and tlirongh i}lN3 
olfactoi*y rosette, and is expelled by the posterior nostril. 

Tlie ixieclianisrn consists of two accessory menil,)ranous sacs t.luit 
open into tln^ hinder end of the o]fa,ijtory.'clr‘iinbe.r ixnd a.ri^ so 
jxlaced tlia,t in the resting state with tlie month, sliiit tlnii^y 
compressed i.‘espectively by the pi'ocess of tlie pi*e, maxi, 11a a,nd liy 
tl'ie dorsa,]. niMX'giii of the maxilla. A,s the niontli opens t],K;> sacs 
expand by the withdrawal of these, bones from conttict witih 
tlieni, blit are Jigain compressed when tlie mouth is shut. Similar 
sacs Iiave been olxserved in many Acanthopterygian Fishes. 

Mr. Biirne also showed a section of the head of an Albatross 
{Dmnedea exidans)d\ in wliich the brain and the olfactory clia.!ii1::>or 
i'lad been. e:xpose(,l to show the relatively enormous develo]iment 
of the olfactory organ (text-.fig. 16, p. 65). Tlie olfactory l}ull)s 
measured 7 nim. in diameter, and received lai*ge nerves froin the 
nasal sepiim and lateral wall of the olfactory cliamlier. (Ti'lie rest, 
of the cei'ebral hemisphere measured 60 mm. in length.) Tlie 
olfactory eminence or pseudo-turbiiial wa,s also i*eniai*kal:)ly deve* 
loped and lay for tlie most jiart in a. special ba,ckwai*d })rol()iigiil}ion 
or recess of the general cavity of the nose. E,xcept for the lii-wi 
(Apteryx), this is apparently the inost higlily developed organ of 
smell I'ccorded among birds. In this specimen the opening of 
the duct of the na,sal gland upon the e<lge of tlie atria-I pseudo- 
turbinal, close to the border of the nostril, was also shown. 


Dr. L. W., Bambon, F.Z.S., exliibited a large' series of speci- 
■inens of. internal parasites obtained ]:>y him'fi'om animals i*eceivl:ly 
.living in the Society's Garden, s. He laid stress on idm irnpo-rbi-iit 
.additio,tis, to kno'wledge- to 'be derived .from an adcqi,iate investi- 
gation. of such material, a,ud o,n the practical I’esults to tl'ie.l.ioaltli 
o,f the a;ri.i,mals in th,e Gardens that might lie, expected. ' 

Physiol, Bcnoa, Ih. College of Mitseiim, 

t 'N'o« K 116 a, Physiol. Series, K. Oollego of Surgeons’ Museum. ' 
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Tlie following papers were read : — 

1. On the Inheritance of Colour in Domestic Pigeons, with 
Special lleference to Reversion. By Eichakd Staples- 
Eeowne, M.A., P.Z.S. 

[P*.eceived Jaunary 20^ 190S.] 
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Introduction and Brief Statement op Results. 

Since Darwin’s classical experiments on reversion, veiy little 
inquiry lias been made into the inheritance of colour in Domestic 
Pigeons. But %vith the rediscovery of Mendel’s work a great 
impetus has been given to the study of cross-breeding ; and it was 
considered that a repetition of experiments with Pigeons, in the 
light of modern knowledge of the science of genetics, would prove 
both inteiesting and instiamtRe. ' ■ ' , 

The following account contains the description of certain 
experiments with .Pigeons, begun.' in 1901, which, although ' .not 
identical with the matings used Ey Darwin, are .yet planned on, 
the lines adopted by him. ' ''Most of the pure-bred varieties used 
are 'also those with w'hich 'he wwked, ■ ■ 

It will . be. " remembered .that the .-most striking Y^ample of 
'inversion Avas'.'obtainedRy. Darwin as folloivs^—He, mated a black 
Barb to, a,' wdiite Rantail, ^and', also' a' black Barb.tO'.a reck Spot,, 
'which is 'a, 'white pigeon, with the tail ami tail- coverts red, having, 
in .addition, a' red ; spot on the' forehead.' ■ He then mated together 
the mongrel, offspring.^', .obtained 'from these' two ..crosses, and ',fr,oiii' 
this was produced a:bird''::.idehtical, Ima ',excepting 

F'o'r '.explanation of 'the Plates, see p. 104. 
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t].iat ^Hlie \ras tinted with e, 8ha,de of red, e\i,deii.tly ilerived. 
from the Spot, end was of a paler Ijlue than in the roelv-pige<')n, 
a.s was tl'ie stoinaeh,” (v. Aniinais & Plants undei* Domestication, 
2iid edition, voh i. p. 209.) 

In tlie experiments here described, a.s a. Spot pigom'i, wiis not 
readily obtainable, a black and white Nnn pigeon wa.s snl)sti tilted. 
When the Ilarl>4b:intaii mong^^^ were mated to tlie IhvrlvKuii, 
mongrels, however, no reversionary types a.ppea.red (a. Exps, 1, 
S4, 37, 38, and 39), It was, however, found tliat, wlven tlie 
Barln'Eantail crossbreds were ma.ted together, some biiils V'ere 
produced having certain blue feathers. Various experiments witli 
liirds produced from the cross between the Bail;) ami Faiitail 
Avere carried out at some length, but, owing to the liiviitations of 
space, the Barl:)-]Sriin crosses were soon discontinued. 

The blue colour, when it appeared, was found cldefiy in the tail 
and neighbouring parts, as had already been obser\’ed by Darwin. 
Associated with this the blaclv tail-bar was invariably present. 
The wing-coverts and backs of the iwersionary types obtained 
ivere generally of a xsmoky-black colour, thus obscuring the two 
wing-bars found in the rock-pigeon. 

The reversionary type in pigeons may in some cases ])e obta ined 
in the first cross-bred generation (F. 1). Such a result Darwin 
observed when he crossed a Nun %vith a red Tumliler, 

The fact that in the Earb-Fantail cross the revex'sionaiy lihie 
does not appear until F. 2, is interesting. The F, 1 generation 
contains all the elements introduced by the parental types; never- 
theless it is not reversionary in colour, but resembles the Idack 
Barb except for the addition of some white. From tlie fact 
therefore that the blue reversionary form can be produced by siicli 
F. 1 birds, it is clear that they contain some element which 
prevents the appearance of the blue. This element is evidently 
the factor for black self-colour ; and the expe:rim ent sliows tliat, 
this element is dominant, or, more strictly, epiatatic, to the blue. 
.The black factor must-thus.be. regarded as an element not derived 
from the wuld pigeon, but added to it by some siibse(|iient 
variation.' ' .When, l)y recombination of tlie various elements, tlie 
'F, 2 forms; are. produced,. those combina..tions ’vvhich'"' contain the 
blue in 'the .absence of .the. .black '.factor exhibit the .blue, while 
those .which, contain the black in additionhmnnot. exhibit it. ' 

,'Tn' some other cases of reversion on crossing (c. g.,' Sweet .PeaS' 
'and, 'Stocks), the reversion 'can' .be provedto'b'e. d.'ue to the meeting,, 
'.''.of complementary factors/' In the case'. of .the Barb-Fa.ntail' cross 
the evidence is not yet sufficient to show whethej* the factors 
needed to produce the atavistic condition ai’e all present in the 
Barb, and their effect merely hidden by the presence of the bhud< 
factor, or whether a necesmy factor is introduced ly tlu^ 
Fantail; but the fact that no blues came in the F. 2 made from 
F 1 (Barb x Fantail) x F, 1 (Barb x Nun) distinctly suggests 
that some factor of the blue did come''-frO'm the Fantail.,'' ' ',' g". "' 
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Bj fai* tlie gi'ei'itest nunilier of matings here descrDjed belong to 
tbe Bai‘]:)-,Faiitail experiment. In all 33 sucli matings wei'e rnaile, 
Tlie descriptions of the pure bred birds and the several c^f 

cross-bred liirds produced are first- given. The details of tlie 
'vaiioiis matings are then described. For the salve of cleai-oess 
these are not given in the order in which they were made but are 
ilivided into three series. 

Series A, comprising Exps, 1-11, deals with matings in the 
direct line, together with the testing of extracted whites. Tlie 
results are further tabulated in Table I. 

Sei'ies B (Exps. 1 2-26) shows the matings of crossbreds, chiefly 
blues, to whites, and the subsequent matings of birds derived 
from sncli crosses. Tables II, and III. deal with results in this 
series. 

Sei'ies G (Exps. 27-33) deals with the matings of bines and 
blacks and the further crossings of offspring prodnceil from such 
matings. 

The minor characters — irides, beaks, claws, and eye-wattles — are 
described at the end of the paper ; the details given under the 
descriptions of the experiments refer to plumage only. 

The general results of the Barb-Fantail experiments may be ■ 
briefly summarised as follows 

The F. 1 generation shows a dominance of black to white, and 
the further matings show that blue is also dominant to white. 
This dominance of the coloured to the noii-coioured type is, how- 
ever, imperfect, as the majority of birds produced from the mating 
of black or blue with white show some white feathers, chiefly on 
the rump. 

In the F. 2 generation the following types appear : — 

Black., 

Black, with some white feathers. (Blac'kw. f.) 

Blue. 

Blue, with some white feathers. (Blue w.f.) 

Bed. 

White, with some coloured feathers. 

. White, b 

The blue type may be homozygous or may be clommant to 
white, Black, was never ' obtained 'from the , mating together 
of two hliies. The matings 'of ■ blues .'and blacks in Series'C' 
showThat.biue is.'a simple recessive to black. The absence : of . 
white feathers 'in blue birds . of , the F. 2 .generation 'does not 
necessarily, indicate that they are homozygous, for, Exp. 30 shows 
such a, 'blue' to, contain white. Convei'sely, ' an F. 2 blue with som,e 
white fe,athers is-shown in Exp. 13, when mated with a white, to pro-' 
duce blues with some white feathers only,' The -significance of the 
presence or absence of white' feathers has not been clearly made out,. ■' 
It was at first th.ought . their -presence was indicative: of .tliO' fact.that- 
.tlie bird -was giving ,off white-bearing gametes.'- This, however, is .not- 
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so in all cases -‘b From tlie matings of blues with white feathers, as 
ill Exps. 11, 24, 25, and 26, whites were pi’oduced, and a deiinite 
proportion of homozygous blues was to be expected. With one 
exception, however, ail the blues produced from t],iese matings 
showed some white feathers. We are led to conclude that soiiie 
o£ these are probably homozygous, although the assertion ca-niiot 
definitely be made without testing a large Cjiiantity of such birds, 
of which space did not permit. On the other hand, tlie matings 
of blues with somewvhite feathers to whites in Series B has not 
revealed a honiozygous bird other than that in F. 2 already 
mentioned. 


One distinctly abnormal result occurred in Series B from the 
mating of blues with white feathers to whites. Tlie pinportion of 
whites produced was here much higher than the expected equality. 
This result, which is discussed later, evidently points to the 
existence of a definite complication. 

The red birds obtained in F. 2 are only briefly mentioned 
in the present paper. A further seiies of experiments, dealing 
with^ them, is now in progress, a full report of which will be 
published in another communication. 

The majority of reds, produced in the F. 2 generation and from 
subsequent matings, showed a bluish tail with a very distinct bsir, 
the under parts also having a l^iluish tinge. Cei'tain specimens 
have, however, been produced in which the bar is absent, and the 
amount of blue much reduced. It is possible, therefore, that two 
kinds of reds may eventually be demonstrated. In addition, red 
has shown itself to be recessive to both black and blue, but 
dominant to white f. 

The extracted whites, which are shown to breed true, need no 
comment, with the exception of five produced in the direct line 
(Exps. 4, 5, and 8) in which some coloured feathers were present. 
These are shown in Exp. 7 to produce whites with and without 
coloured feathers in equal numbers. It is probable that tliis has 


« As Orampe and Doncaster have sliown in rats, and Hurst in the case of nd>l)its, 
the presence of some white in otherwise self-coloured types, may he mi indication of 
heteiyzygosis in respect of a pattern-factor, and the same possibility is to be reinern- 
■Deredhere. 

t The results and figures so far obtained from the further experiineuts are briefly 
as follows,:— . ' 


(a) F. 2 red X F. 2 red 
(5) F.2 red X F.2 red 
(4 F. 2 red X F.3 red 
(c^) F.2 red X white 
{e) Blaeh from (d) X white 
If) F.2 red X black 

Bed from (f) X red from (/) 
\(;f),F.2n-ed'X;blue ' 


gave 7 red, 1 white with few red feathers, 2 white. 
„ 3 red, d white. 

■ 3 red, 1 white with few red feathers, 1 wliite., 

„ 2 black, 8 white. 

„ 12 white, 6 hltiG, 2 black, 1 red, 

6 red, 4 black. 

7 red. 

6 black, S blue. 


D Black from W X black from (7i) (2 pairs) gave 10 black, 7 red, 3 blue 

(y) Blue from (/i) X blue from (^) gave a blue, 3 red. 


, In, the above no mention is made of white feathers occurring on coloured birds * 
on a large num and their distribution corresponded to 
'.thatm similar birds^de^^^^^^ present.- paper.' It will •■he;- noticed - that the 

number, pi white birds 'produced-'was .above -the expected proportion. , Exp. (/') was 
a.brother and sister mating. 
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been introdiiced by the FantaiL It is pointed out below that one 
of the Fantails in the strain used (Lee $ 7) shovred a,, black 
frjather. The relation between this bird and Fantail S 23. the 
bird used in Exp. 2, is shown in a pedignee of the Fantails. 
Although sevGi'al pahs of pure-bred Fantails wnre kept, “ splashed ’’ 
birds never appeared in their ofispring. An opportunity appears 
to have arisen in the crossing, however, by which this latent 
character -was able to manifest itself. 

A fiiihlier series of experiments tvas undertaken on the crossing 
of t wo distinct white breeds, Tumblers and Fantails. Here again 
blue colour was produced in the F. 2 generation. An account of 
this cross is included in the present paper. 

For testing the various Mendelian ratios the pigeon is not a 
thoroughly satisfactory subject to W'Ork with, unless the experi- 
ments can be carried out on a very extensive scale. To insure 
the desired mating it has been found necessary to keep each pair 
of birds in a separate aviary. The number of pairs kept is there- 
fore limited. Further, the number of offspring prod ucecL by a 
pair of pigeons is comparatively small, seldom exceeding ten in 
any one year. In a few cases, wdien a ratio between the numbers 
of the various typies of offspring produced by a cross ’was desired, 
the same mating has been continued for a second year. 

In the following account the ordinary Mendelian terms 
are used. 

The Barb Pigeon. (Pigeon polonais.) 

Ill ^Animals and Plants under Domestication,’ Darwin describes 
the points of the Barb thus: — ‘*Beak short, broad, deep ; naked 
skin round the eyes broad and canmculated ; skin over nostrils 
slightly swollen.” It w^as hopied that these characters might be 
traced in the crossbreds, but some difficulty was experienced in 
obtaining accurate measureinents, and the attempt wms abandoned. 
The eye-'wattle ” or cere, moreover, does not attain to its 
maximum developiment until the bird is in its fourth year. The 
Barb is a “self-” or wdiole-coloured pigeon, and is found in black, 
red, yellow, dun, and white. Of these black is the commonest. 
Blue Barbs are exceedingly rare, - and are seldom if ever used by 
breeders for 'crossing with the other colours.' Ho' wing- .or, tail-, 
bars, or chequering are found in the usual colours. The eye- 
wattle '''is bright red.. The iris is generally white,"' ■so.inetimes' 
orange, and 'in wdiite B,arbs is., black.' The beak 'and claws are 
■desired by breeders to be white ; there''- is, howwer,', a tendency for 
black Barbs to have tbe,'beak .tipped ' with black, 'or e'veii' horn- 
coloured ' beaks* ' This ivas the ' . case. , -with the. specimens use{i, ,i.n ; 
these experiments.':':' Four-, black- .Barbs were obtained;., those used 
'in Exps. 1', and' 34' '"were' bought" through 'a' ..poultry '- 'advertising 
paper, and' their origin '.'is-,"','-unknown. Barb 5 ,' 'Ho. , 7, -'iisecl;-ii,i 
Exp* 2, was- -obtained from".' Mr. 'J. Wilkins .of; Bwmdo'n.,' 'This- 
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bird was bred from blacks only for five or six generations, in 
the F. 2 generation from this ])ird crossed with a wliite Faiitail 
red birds" were obtained, and it is quite possible that this c^oloiir 
figured in tlie ancestry of the Ba,rb $ , a.s breedei's a-re in tlie 
liSibit of crossing blacks with reds in order to obta.iii wliite l)ea]<'s 
on the blacks. "Barb S, 100, used in Exp. 27, was o]}ta,i,ned 
from Mr. Edwards of Exeter. This bird is believed to hive been 
bred from blacks for four generations, but in the^ preceding 
generation a dun 2 used. It will be noticed that in Exp. 27, 
a dun was produced. 

The Fantail Pigeon. (Trembleur.) 

This variety is well-known on account of the large number of 
its tail-feathers ; specimens having as many as 42 taibfeatliers 
having been observed. This character has been noted in tlie 
crosses, and further experiments are still in progress. It is 
intended that this should be dealt with later in a separate 
communication. By far the largest number of Fantails ave Avliite, 
and only white birds have been used in these matings. Blue and 
silver Fantails, both having wing- and tail-bars, are bred by 
fanciers, as well as self-coloured blacks, reds, yellows, and duns. 
There are further certain birds possessing well-defined patterns of 
which the “ saddle-back ’’ is the best known. 

It is stated by breeders that deep rich blacks are difficult to 
obtain, owing, no doubt, to the frequent crossing with blues. 
The irides of the white birds are black, those of the coloured 
birds either white or orange. The -whites have also white bea-ks 
and claws, and fiesh-coloured ceres or eye-wattles. The Fantail 
exhibits a curious jerking or twitching movement of the neck ; 
this habit has been noticed in certain of the crossbreds, but no 
attempt lias been made to trace it through the successive 
.generations. During the experiments a small strain of white 
Fantails was kept, the original birds being obtained as 
■follows 

From Mr, J. Harrison of Belper, Derbyshire, a judge of pigeons 
and breeder of several varieties, 1 $ and 1 J v 
■ .From -Mr. J, Lee of Ilford, Essex,, 4 $ ’s and 1 c? - 

Froni' the late Mr. J. F, Loversidge of .He-wark, 1 S * 

' , From Mr, W..Btevenson of Beith, H.B., ,1 c?. ' The three latter 
gentlemen are well-knowm breeders of Fantails. 

' ,Fimn^ the various, matings ■■■of these birds- twelve Fantails used 
in ^th'e crosses were raised.' . The appended'^ pedigree, in ■■which the 
birds used are numbered and underlined, shows their mutual 
■relationships. 'Lee was '■peculiar: in the '' fact ; that ,at the' 
■ ■ .moult, following.its purchase a. black tail-feather made its-, appear- 
ance: ''At.^'the .various,.^ successive -moults;, the. replacing feather in 
that position was. always black. ■■■'Altough several^ white,- Fantails^ 
were bred ,'in .this' strain, no, bird - was produced' showing any - colour 
in the pliiinage..-:'','-The colours .of' the Mdes, beaks, claws, and eye-, 
wattles were, also'.-observ-ecl to[bre-ed-:.trueb ''' 
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Types oe Birds produced in the Babb-FxIntail Cross. 

The birds produced in this cross fell naturollj into five classes — 
black, blue, dun, red, and white. Of these the black, blue, and 
white are chiefly dealt with in the present paper. 

Coloured birds are divided into two classes; those with some 
white feathers in the plumage, and those without wliite, Tiie 
wdiite birds are similaidy divided into those having some coloiii'ed 
feathers, and those with none. 

It "was possible to see to which type a bird belonged at an 
early age. 

The descriptions of the types which follow” include the more 
striking variations noticed in individuals. 


1. Blacks, 

The blacks produced in these crosses were generally of a rich 
deep colour similar in all respects to that found in the Barb. They 
possessed the green and purple iridescence on the neck which is 
commonly seen in all dark types of domestic pigeons. Tliere 
were, how^ever, certain birds produced, which are specially noted 
in Exps. 27 and 32, bred from the mating of l)lack and blue, 
whicli were of a smoky or sooty black colour. In some of these 
birds wing-bars of a darker shade of black were observed. The 
tail-bar was observed on one specimen only. 

2. Blues, 

The birds classed as blue in the followdng experiments were 
not identical with Columha as were the birds, produced by 
Darwin, referred to in the introduction. Their general colour 
was a smoky black with blue tail and black tail-bai*. Laying aside 
the details of the distribution of -white -when present, wliich is 
dealt wdth below, the series of blue birds produced ivas very 
uniform in type. Blight variations occurred in the shade of the 
blue colour, and the substitution of chequered feathers (L 6. blue 
fetithers edged with a variable amount of black) for the smoky 
black of the wdng-coverts. These points w^ere not very distinctive : 
they are, however, noted under the experinieiits in which tliey 
occurred. , The head and' upper jiart of the neck were generally 
blmsh,\slightly claiker than’in 6k but varying to a ' smoky 
black. The loiver part of the neck, upper part of the back, wings, 
and iipper,: part of the breast smoky black. , ' The , wing-haxs ■ wtuo 
generally obscured, but.in, some’ specimens could be distinguislied,, 
■The lower pmrt: of 'the: breast, 'lower part of the. back and' abdomen 
, were' biue,mccasionaIIy .with slight. 'chequering., . 

■,' ,' The rump' was 'biue,,sometimes'’of .a lighter shade than' that, in 
,other' paris" of ' the body. , 'The flanks, thighs,' vent,’' 'upper, and 
■ under ..tail-coverts were blue. TheFaiL'featliers' were 'blue; with „;a. 
black;, : bar, ,,' which,' ■ w^as ' sometimes' . terminal, but, 'more ; usually , a 
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short distance from the end of the tail. There was frequeiithN 
but not ill variably, a wdiite edging to the outer tail-feathers. 

Kitinessr 

This term is used by breeders to express a riistiiiess or bronzing* 
of the black feathers. It gives to a black feather the appearance 
of being edged with a reddish tinge. In certain breeds of pigeons, 
notably the Jacobin, this characteristic persists through iife in 
some individuals. In the majority of cases, however, it is lost 
either before or at the first inonlt. In the cross-bred birds pro- 
duced in these experiments kitiness w^as observed in many of the 
young birds. It appeared not only on the blacks lint also on the 
smoky-black parts of the plumage of birds classed as blues. In 
the case of every bird that *was allowed to reach maturity the 
kitiness disappeared, except in cases where it was present on the 
flight- feathers. In this situation it w-as noticed to persist through 
life. There is, at present, no reason to suppose tluit kitiness 
influences inheiitance of colour. 

3. Blacks and Blues with some icMte feathers. 

It is convenient to describe these two types together. They 
diffei- from the tivo pi-eceding types only in being more or less 
mottled with white. The amount of wdiite varies very greatly. 
The black colour has never been observed to be of tlie sooty shade, 
but alw^ays deep as in the Barb. The amount of wdiite present 
appears to increase with the number of generations from the 
original cross. With very fe-w exceptions colour has been in 
excess of white in these birds. The white is found in certain 
faixdy well-defined areas, of which the following is a list arranged 
roughly in the order of frequency of occurrence. 

1. Eump, vent, and thighs. 

2. Gei'tain areas on the head, noticeably the occiput and post- 

orbital regions. The neck. The lower part of the 
abdomen. Carpal joints. The bastard wings. 

3. Primary flight- feathers generally commencing with the most 

external, and tertiaries immediately over them. Tail- 
feathers generally commencing with those near the iiiidclle, 
and both upper and upper tail-coverts. 

4. Breast, wing-coverts, and scapulars. 

Bonhote'haS' shown in the Journ, Linii..Soc. vol. xxix. p. 185, 
that the presence or absence of colour tends to make its appear- 
ance in mammals and birds in certain, definite . areas,,; which he 
.has named ' ^[^mdlomeresf and of- wdiich he .gives a list, in the 
.Proceedings, of 'the , I'Vth International Ornithological Congress. 
It will he noticed that the positions of the white in these pigeons 
agree closely with Bonhote’s observations. 

In the; descriptions of .the;. results, of' matings details of , the 
various, markingsare; given, ■■■ .t '■ 
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4. Dun. 

One bird of tliis type was obtained in Exp. 27. Tli,e head, 
iieclv, back, rump, lireast, abdomen and under parts Avere of a, 
miiform da,rk dim colour. The wing-coverts were edged Avitli, a 
ligliter shade. Wing- liars could not be distinguislied. The iliglit- 
featliei'S were lighter than the rest of the jilumage. The tail- 
feathers showed a bar of a darker shade wliicli was conspicuous 
on handling the bird. 

5. Beds, 

Five red birds were obtained in F. 2 from Experiment 4. Tlie 
shade varied slightly in the different individuals, in some the 
colour being miicli darker than in others. In all the laimp, ttiil- 
feathers, and both upper and under tail-coverts presented a 
bluish tinge. This, however, differed in the various speeiinens. 
In some there was merely a bluish-red nppeai‘a:iice on the lannp 
and tail, in wliicli case the tail-har appeared to be merely an 
aggregation of pigment ; whilst in otiiei-s the rump and tail wei*e 
aiinost of the saiiie colour as that already described on tlie “blued^ 
birds. In these latter the tail-bar was well defined and appeared 
to he of a reddish-yellow colour. White feathers were present in 
varying amount on all the red birds. The distribution of the 
white corresponded with that already described for l)lacks and 
blues. 

6. Whites, 

The majority of whites produced in these experiments showed 
BO signs of coloured feathers. A few, however, were raised which 
had a few ticks of colour on the neck or rump). These were 
either black or red. Full details are given of these bmls in the 
descriptions of the matings from which they were produced, 

; Details of the. Several Matings. 

Series A. 

E. 1 Generation. 

Exp. L — White Fantail J 19 x Black Barb 'c? , no number. 
Five young birds raised, 

Exp. 2.— Black Barb .27.x W^hite Fantail (S 23. ■ Four 
young birds raised. 

The colour of the F. 1 ge.neration raised 'from the ■two above. 
. experiments .was practically uniform.'. The birds were black 'with 
/a few white feathers: : which usually appeared on the rump, vent, 

: and' .thighs. '..In only [one ■■’instance .'was there/any .appiroaeli .to 
\.motfring,^and in/this bird'^t^^^ greatly iirexcessof, the' 

white.',.'. Birds' 'raised,,.. in the two reciprocal experiments' '.were 
indistinguishable;,, 

■'vThree/^'matings. of /t^^^ F7 1 ./..'birds ■" were .made, the 'results', of 
;,v which ...are ■ :..;shown,'': 'in^ .Table . I, ■■ ■'Thirty-four^ '".birds ■■ '.of ■ the '■;' 2 

/generation:were'raised.''.,'',^ [ 
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F, 2 Generatmi, 

As will be seen by tlie Table no black birds were raised in 
Exp. 3. This experiment came to an untimely conclusion early 
ill tlie breeding season owing to the accidental death of the d * 
No other d raised in Exp. 1 was then living. It seems likely, 
however, that if the mating could have been continued black 
birds would have appeared. Exp. 4 was continued for two years, 
and, in addition to the birds included in the table, a young bird 
was hatched wdiich died in the nest at the age of ten days. It 
-was dark in colour, hut whether it would eventually have been 
black or blue could not at that age be distinguished. 

Black birds in the E. 2 generation. — Of the fifteen black birds 
raised five showed no trace of white, the other ten having some 
white feathers. Birds entirely black were not tested at this point 
of the experiment, but in the crosses between Barbs, Fantails, 
and Nun pigeons it was shown that extercted blacks in F. 2 breil 
true (r. Exps, 40 & 41). Those having white feathers were 
noticed to show more white than the birds of the F. 1 generation. 
In addition to having white feathers on the same parts of the 
body as the preceding generation, these birds frequently showed 
white on the head and throat, also on the wings, and more espe- 
cially on the flight-feathers. The black, however, always greatly 
predominated in the plumage. In one case there were only a 
very few white feathers on one thigh. 

Blue birds in the F. 2 generation.— -In addition to the general 
description of the blue birds already given, it may here be stated 
that the bird bred in Exp. 5 (No. 19) differed from those in 
Exp. 3 in having the blue colour much darker. In the young 
mised from the subsequent matings of the offspring of this bird, 
the dark blue colour was very marked, so that it -was possible to 
pick them out at sight in an aviary containing many blue birds. 
This bird showed two white feathers on the mmp which were 
afterwards moulted out. Expeiinient, however, proved that it 
did not contain white Exp. 13), Of the blue birds raised in 
Exp. 3 two ' (Nos. . L & 14) showed no wdiite, while the third. 
(No, 51) had a few. white feathers at the vent. Farther matings 
proved that two of . these birds 'contained white recessive, wliile 
the other , did not (see Exps. ■ 9, 1 6, & 30). , Of the, four F. 2 blues, 
therefore, two were homozygous to that colour. 

Med birds in the F. 2 generation.— A general description of 
; these ■ birds ; bas already l^een ■ 'given. It seems desirable to post - . 
pone all 'further details. until the investigation . is more advanced. 

MHiite birds , in The F.'.2- generation. — Of the ten extracted' white/ 
.birds' six showed ■ no . coloured ■ feathers, and four showed 'a : 'little' 
eolo'UF.: .'From' Exp.' 4' two 'birds with coloured feathe'rs .were 
yra,is.e'c!.^, ' Of" 'these 'one ■ (No. 1) showed four or five feathers of^'a 
' brownish' "or reddish tinge on the neck,, these '.were afterwards 
, moulted . out. ; ' "The", other (No. 15) 'had the ,h'eacl,an'd^ throat 
'ticked .with ' isome reddish '"feathers. '.These' .birds were" not bred 
'(.from.. ' ' In .'Exp. 5 one.' white bird '(No. fi) "was, , produced ".which 
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sliOAvecl a large patcli of black feathers about the size of a five- 
shilling piece at the root of the neck. Another (No, 56) raised 
ill tlie same experiment had a few feathers on the riuiip edged 
with bhick. These two bnds were mated together in Exp. 7. 

Testing the extracted Whites in F. 2. 

At the time it was considered desirable to test the extracted 
whites only one was available, viz. that bred in Exp. 3. It was, 
therefore, mated to a white Fantaih 

Exp. 6. — Extracted White J 53 x White Faiitail S 9. 

Four young were produced, all white with no coloured feathers. 

Exp. 7. — White birds with coloured feathers raised in Exp. 5 
described above were mated together. 

White ivith black feathers $ 56 X White with black 
patnh 5. 

Ten young ivere raised in this experiment, of which five showed 
no coloured feathers ; one had one black feather on the rump 
which was afterwards moulted out ; two had two feathers on the 
rump edged with black ; and the remaining two had four and five 
feathers I'espectively similai-ly edged with black. 

F. 3 Generation, 

A pair of black birds with some white feathers of the F. 2 
generation raised in Exp. 5 ivere mated together in 1 905, and the 
experiment was repeated in 1907. In the intervening year the 
birds were used for mating with bines in Exps. 28 31. 

Exp. 8.— F. 2 Black w. f. $ 106 x F. 2 Black w. f. d 0. 

This mating gave 2 blacks, 6 blacks with some white feathers, 
fi pilues with some white feathers, 1 white with some coloured 
feathers, and 2 whites. Of the blacks with some white feathers, 
one bird hail only one white feather on the rump, another had 
two white feathers on the thighs and three of the under tail- 
coverts tipped with wdiite. The remainder had white on the 
head, neck, rump, vent, thighs, and under tail-coverts ; but one 
bird had in addition 12 white flights, and 11 white tertiaries, 
while another had some white flights and tertiaiies and also 4 
wliite tail-featliers. Of the blues with white feathers, one bird 
had wdiite on the rump only, the other two having white on the 
head, neck, rump, vent, and thighs, one of them, having in addi- 
tion .three white flights and ■ two . white ' te,rtiaries. .The bird' 
described as' white with some coloured feathers had three feathers 
on the rump tipped with black. 

; ■ Exp. '9.-“F. 2: Blue few_wMte feathers J 51 ,x, F. 2 blue 1., 
These birds were raised in Exp. 3. 

Nine ..oflspring were reared from' this, mating, of , which three 
were; blue with, no white. .'The six'' others mil .showed white 
feathers, four of them, liaving' white o'n the head 'and, thi-oat; vent,' 
thighs, &c.', and some' flight-feathers .up to .the" number of 'den'as' 
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well, as two, or three tail-feathers and some 'under tail-coverts. 
One bird had only two white tail-feathers and some white on the 
vent. Another (ko. 51 F. 3) had onl}^ a very .few white featliers 
at the vent. This bird, how'ever, whe.n mated to a witliont 
white {h\ Exp. 10) pro<liiced young witli white fe^itliors. (The 
matings of these several young are shown in Exps. 10, 11, 14, 
15, 17, 18, 21, 27, 28, and 31.) 

E. 4 Generation. 

Exp. 10. — F. 3 Blue 5 X F. 3 Blue with very few^ white 
feathers S 51. 

These birds were raised in Exp. 9. Four young were reared 
from this cross, of which three showed no wliite feathers, and the 
fourth had one white flight -feather, and a large patch of white on 
the vent and left thigh. In addition to these, two young birds 
were hatched but died at the age of 10 days: on one of these 
white quills were seen on the abdomen, but on tlie other no 
white quills were visible. From the above it ajjpears that tlie 5 
bird was Iioniozygous in respect of the blue colour, but that the 
(S contained white. Unfortunately the three F. 3 birds which 
showed no white rvere all $ ’s. 

Exp. 11. — F. 3 Blue w. f. $ 52 x F. 3 blue w. f> S 13. 

Ill this experiment two of the birds with white feathers raised 
ill Exp. 9 were mated together. Eleven young were raised, of 
which 9 were blue wdth white feathers and 2 were ivhite. Of 
the blues vflth white feathers six showed much white ; the 
white being in the same situations as in the F. 3 birds but more 
extensive. There ivas much white on the head and neck, the 
back and breast were in some cavses mottled. The flight-feathers 
were mostly white up to the number of 29, and many tail- 
, feathera up, to. 18, and several under tail-coverts. The whole 
appearance presented was a blue bird mottled with ivliite. Tlie 
other three blues, however, had only a few "white feathers. 

Ko. 15, F. 4, had only a feiv white feathers on the head and a. 
.small patch on the abdomen and vent. This bird, how- 
ever, was subsequently proved to contain white (see 
, Exps. 19 and 22). 

';Ko."22, F. 4, had a small patch on the vent and thighs, two 
white tail-feathers, and a few under tail- coverts. 

■ ' Ko. 76, F. 4, had a small streak of white , behind the, eyes, and 
two white feathers at the vent. 

"will be, noticed that no,; blues ' without white -were 'raised in 
. this," experiment as was anticipated. ■ This result may be compared ,' 
with 'Those of Exps. 24,’ 25, and 26, in which birds raised .from' the' 
matings ' of '' thehheterozygotes ■ wit^ whites ,d.id not produce' .the' 
.expected iiumber ' of blues without' white: when ;mated' together. 
Matings :'in'' the.''. 'direct line.' have' 'not: been carried beyond',' this 
■ geneintion; '.'y,, ' 
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Series B. , 

The Crossbreds mated to Whites. 

E. 1 X white. 

Exp. 12. — E. 1 Black w. f. $ 63 x Wliite Fantail o"' 32. 

Tlie 5 03 was raised in Exp. 1 and is the same bird used in 
.Exps, 3, 5, and 39. In this experiment only two young were 
raised, both black wirh white feathers. One (46) had only a few 
white feathers on the rump, vent, and thighs ; the other (47) had 
in addition to this a few on the head and neck and a few -wiiig- 
and tail-featliers wdiite. Had this experiment been continued 
•whites would undoubtedly have appeared. 

Blms of E. 2, E. 3, and E. 4 mated to toMtes. 

Experiments 13 to 23 (see Table II.) show the results of mating 
the blue birds raised in the foregoing experiments to whites. 
Some of the whites used were pure Eantails, but the results were 
apparently the same when extracted ” whites were used (Exps. 
19, 20, 21, 22). 

Exps. 13, 14, and 15 show the result of mating homozygous 
Hues with whites — 24 young were raised in these three experi- 
ments, all blue with some white feathei*s. 

Exps. 16-23 show the results of mating blues containing white 
to whites. Ill all 41 young were raised, of ^vhich 13 were blue 
with white feathers and 28 were ivhite. The expected results 
from these matings were blues (with wliite feathers) and whites 
in ecpial numbers. The irregular numbers are discussed in detail 
immediately after the descriptions of the experiments from ^vhich 
they were obtained. 

Details of Exps. I'B — 23. 

Exp. 13, — White Eantail $ 25 x E. 2 Blue (with 2 white 
feathers) d 19. 

The d has already been described among the blue birds of the 
E. 2 generation as being of a darker colour than usual, and having 
two white feathers which were subsequently moulted out. Twelve 
offspriiig were reared all blue with some white feathers. The 
blue colour varied slightly, in some it was of a darker shade than 
in the father, and in all was darker than in birds raised in the 
other experiments. The amount of white- also varied from a bird 
having only a few white feathers on the rump, vent, and thighs, 
to ' one having white on the head, neck, ' breast, rump, abdomen, 
vent, and thighs, as well' as several wing-feathers, 10 tail-feathers, 
.■and some, under ' tail-covex'ts.- ' -The average amount of white was 
about 'midway between these two extremes. 

■ Exf. 14.— E. B Blue' J: 98 X' White 'Eantail d 46.' ■ 

Exp. 15.— E.2 Blue $ 120 x;White'Eaxitail'd',26. V 

■ The two '$ ' birds were ■ raised 'in- Exp. 9. ,, white' feathers 
were 'seen. ' Twelve oftspring'' ''were' raised "all blue with white; 
feathers. - The' - blue '- ■colour ■' . 'was: . ' uniform , - throughout. ' In^ some'",' 
cas'es -' the sooty colour' of ■. ''.the -wing-coverts ■ was to a- 'slight 'extent. 

FeOC'.'.EoOL. Boc— 1908,;.-]Sr6.'VT. ' ■ 
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replaced by blue chequered with black. In these cases indication 
of bla,ck wing-bars were seen. The amount of wdiite varied, hut 
was in excess of the aiiioiiiit present in the F. 3 ]>iiies with white 
feathers. The birds were distinctly inottied, and in some cases 
the aruoiint of white was in excess of the Idiie. It appeared on 
the head and neck, the rump, abdomen, vent, and thighs — incsst 
of the flight- feathers were white and several of the tali- feathers 
and under tail-coverts. 

Exp, 16. — F. 2 Blue with few white feathers 5 51 x White 
Faiitail d 2. 

The $ was x-aised in Exp, 3. The result of the mating was 
4 wdiites and 2 blues with wdiite feathers. Of these one (ISTo. 13) 
had white on the head, rump, vent, and thighs, 6 white flight- 
feathers and some other wnng-feathers. The other (iSTo. 36) had 
wdiite on the head, throat, rump, vent, and under tail-coverts, 
16 wdiite flights and some other wdng-fea,thers, and 5 wdiite tail- 
feathers. These twn birds w'ere mated together in Exp. 26. 

Exp. 17.— -White Fantail J 40 x F. 3 Blue w. f. d SO. 

Exp. 18, — F. 3 Blue wn f. $ 14 x White Fantail d 44. 

The twTo blues with wdiite feathers w^ere raised in Exp. 9. 
Fifiteen young were produced from these twn experiments, of 
wdiicli eleven ivere wdiite and four blue with wdiite feathers. The 
amount and distribution of wdiite coiTesponded I'oiiglily to the 
description given of similar biixls in Exps. 14 and 15. 

Exp. 19. — F. 4 Blue w, f. $ 15 x F. 3 Extracted wdiite d ^0, 

Exp. 20. F. 4 Blue w. f. 5 9 x F. 3 as above d 50. 

5 15 wns raised in Exp. 11. $ 9 in Exp. 10. The same d 50 
was used in the tw^o experiments. This bird wns bred from an 
F. 2 Bed and a wdiite Fantail, which mating is not described in 
the present paper. The result of the twn experiments wnis 4 
wdiites and 2 blues wdtii w^hite feathers. These birds were similar 
to those bred in Exps. 14, 15, 17, and 18. 

Exp. 21. — Extracted white $ 20 x F. 3 Blue wx f. d 13. 

Exp. 22. — Bepetition of Exp. 19. 

Exp. 23. — F. 4 Blue wx f. 2 9 x White Fantail d 3d. 

The wdiite 2 raised in Exp. 31 from a Hue and a black, 

both containing wdiite. F. 3 d 13 wns raised in Exp. 9 and is the. 
same bird that is used in Exp, 11. F. 4 2 ^ is fbe same hml as 
used in Exp, 20. These three pairs were put up to test further 
.the pi'oportion of blues wdth wdiite feathens to wdiites. The young 
biixls were killed as soon a..s they had feathered sufficiently for, 
their colour to be seen. ' No details were kept. The blue with 
some wdiite feathers in 'Exp. 22 died in -the shell a day.ortw^o^ 
■before it would diave hatched, ' Fo hesitation, liowever, is, felt in 
recording ' this .bird as blue since it.diad a. black beak. ■ It was 
found that,, although blue' birdS' with, wdiite feathers 'sometimes 
occur, wdth. wdiite' beaks, no case, has been '.met with in wdiich wdiite" 
birds bad black' beaks." In 'addition, to. 'this ' 'it was noticed, as' the" 
experimenter became ' nioi^e familiar wdth, the"appeara.iice of young 
■birds in the nest, that ''birds which were, .'Subsequently coloured. 

.. ■' ': , 6 »"' 
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iiad a darker down than those which became white. In Exp. 23 
only two bii'ds w^ere raised ; eight other eggs were laid, but proved 
unfertile. Exps. 21 and 23 produced blues with some white 
feathers and whites in equal numbers ; on the other hand, Exp. 22 
produced 1 blue and 5 whites. The result of the three experi- 
ments being 5 blues to 9 whites. It may further be noted that 
when Exp. 22, which is a repetition of Exp. 19, is reckoned with 
Exp. 19 , we get a result of 2 blues to 7 whites, the exact figures 
found in Exp. 18. 

Discussiox OP Aberrant P^esults in Exps. 16—23. 

The expected result from these matings (DE x E) was an 
equal niimher of blues (with white feathers) and whites. The 
result obtained, howwer, was 13 blues to 28 whites. It is there- 
fore necessary to analyse the results more closely. The only 
matings which gave equality were 21 and 23, these gave 3 : 3 and 
1:1 respectively. The ratio 2 : 4 was obtained in Exps. 16 and 
17, and 1 : 2 in Exp. 20. Seeing that the total number of birds 
produced in each family was small, the divergence of these ratios 
from the expected equality would not suggest any very marked 
irregularity. The totals, however, would point to the need for 
repetition of the experiments with greater numbers. But when 
we obtain the unlooked for result of 2 : 7 from Exp. 18 and from 
the birds mated together in Exps. 19 and 22, we are forced to 
conclude that some definite disturbing factor is present. The 
folIoT.ving questions suggest themselves. Do the results obtained 
from reciprocal matings differ ? Has the fact of the white parent 
being a pure Eantail or an “ extracted ” any bearing on the 
matter? With regard to the reciprocal matings, only two matings 
were made (Exps. 17 and 21) in which the d was blue. These 
gave ratios of 2 : 4 and 3 : 3 respectively. Dividing up our totals 
according to the nature of the matings, we arrive at the followin<>- 
figures:— When the d w^as white the offspring produced were 
8 blues and 21 whites. When the d was blue the ofispring pro- 
duced were 5 blues and 7 whites. It will be noticed that, although 
.the whites ai^e in^ excess in both cases, the divei-gence is much 
more' marked when the d was white. The possibility of this 
having some influence on the, proportions, of the ofispring cannot 
' at present be disregarded. The behaviour of the pure Fantail 
.and the extracted. White; appears 'to be identical. Only, two, 
extracteds were used',: one of these in .Exp. 21 gave a ratio of 3': B, 
the .other in the mating' used . .in Exps. 19 and"* 22 gave 2:7 and 
the sam,e;bird mated to another blue 2 m Exp. 20 gave 1,:,2^.*','' ' 

; Tn connection with the excess 'of .wkite offspring when ,'the 'd 
, ms, white, it is perhaps worth, recalling that in certain remarkable 
','^'instances,',recessive: forms. appear in,. F. 1 when , a .recessive 'd' 'is 
used,. ,' The best ascertained' example of' tliis phenomenon'' .occurs 
■' in, , the 'Canary'. .'.''Oiniiainon (i. pinlc-eyed) S','x',':greea '(,i,e,. .black-' 

' ■ eyed) d 'gives, 'F, i.all,Mack:-eyed';„.but-hlack-e 3 red, x': pink-eyed^ d 
', ';produc»,:,,some,''^pinb^^d./^ which , are' said to '.be always 
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females. ProfeSxSor "Wliitman also informed Mr, Bateson tliat in 
certain of Iiis crosses between species of Doves white females may 
be produced when the father is white, though the reciprocal cross 
gives all coloured birds. 

Unfortunately no snihcient record of the sexes produced in the 
cases of the Barb-Fantail Crossbred birds was made ; and in order 
to establish a comparison with these other cases, it would be 
necessary to show that among the whites here produced there 
was an excess of females. 

Eesidts of matmg together Blue birds with ivhite feathers, raised in 
Exps, 13 mid 16 respectively. (See Table III.) 

Exp. 24. — Blue w, f. $ 5 x Blue w. f. d. 

Exp. 25. — Blue w. f. 5 10 X Blue w. f. cf 11. 

These four birds were raised in Exp. 1 3. The results of the 
matings were 6 blues with white feathers and 2 whites. ISTo blue 
birds without white feathers were raised (c/. Exp. 11). One of 
the birds (48), however, had only a few white feathers on the 
rump, vent, and thighs ; and another (17) had white in the same 
position with a few under tail-coverts. The bird having the 
maximum development of white (55) showed a few white feathers 
on the head, neck, rump, vent, and a little mottling on the breast, 
4 white flights, 4 wliite tail-feathers, and a few under tail-coverts 
and other wing-coverts. The amount of white in this bird is not 
so much as in the bird showing the maximum development of 
vdiite in Exp. 13. In addition to the birds included in the Table 
a bird was hatched in Exp. 24 which died in the nest when very 
young. It was of a distinct reddish tinge with some white 
feathers, having tail and flights ‘‘ blackish.” It is probable that 
this was kitiness ” (v. ant^, and the bird would have eventually 
been blue with white. Only two bu*ds were raised from Exp. 25. 
These were blue with some white feathers. There is no doubt 
however that, had the mating been continued, white birds would 
have appeared as in Exp. 25. 
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Exp, 26.-™Bliie w. f. $ 36 X Blue w. f. d 13. Both these birds 
Avere raised in Exp. 16. 

Of the ofispriiig 4 were white. One (69) was the blue torni 
without any white feathers. This is the onh/ blue bii’d withorit 
white feathers raised from the mating of two blues with white. 
Five ivere blue with white feathers, and of these one (7 d) laid 
only 4 white feathers on the head, a very few on the tliiglis, luid 
a few white under tail-coverts. Another (78) had a few on the 
rniiip, vent, and thighs, and some under tail-coverts. The otiier 
three showed more white than those described in Exps. 24 & 25 ; 
one of them having 12 and another 11 white flights a, s well as 
some white wing-feathers over them, whilst the tliird had 17 out 
of 21 tail-feath®rs white, in addition to the vdiite on the head, 
neck, rump, vent, thighs, and under tail-coverts. 

Series G. 

Blues mated to Blacks, 

Four different kinds of matings were made of blues and blacks. 
Birds which did not contain white and also those in which 
white was carried •were used. For results of the matings see 
Table lY. 

Details of Exfs. 27 — 31, 

Exp. 27. — F. 3 Blue ? 98 x Black Barb S 100. 

The 5 had no white feathers, and had previously been shown 
not to contain ’white (^y. Exp. 14). The d was received from 
Mr. Edwards of Exeter, who said that he believed it to have been 
bred from blacks for four generations and before that from a 
dun 5 . The result of the mating was 8 blacks and 1 dun. 17o 
white feathers Avere seen on any of the young birds. Tery 
slight indications of wing-bars ’were noticeable on some of the 
blacks, the gi-oimd-colour being mther more sooty or smoky than 
in the birds previously described, and so causing the bars to 
stand out as a dead black. These bars were much more con- 
spicuous in the next generation {v. Exp. 32). In the Dun (y. 
tinte) the tail-bar 'was very obvious, being of a much darker shade 
than the ground-colour. This bird vras not bred from. 

■ Exp. 28.— F. 3 Blue $ 97 x F.'B Black w. f. d 6. 

The 5 had no white feathers, and as already shown in 
Exp* 10, when mated to a blue •with ’white feathers gave blues 
and blues with white feathers only. 

The B 6 had white feathers, and has been showm (Exp. 8) to 
contain white.,, ■ ' , 

''.'The result' gave 9 yomig,. of .■■'which 5' were black ^and 4' bffiie. 
Of the blacks three had some white feathers and two had not, 
and' of '/the blues' two,','had white feathei-S' and Wo had ''not., ,' ,One 
, of '"'the blues with, " white- feathers 'died when a fortnight old, 'and" 
' only 'One, 'whitefeathar, cotild' then'be seen. The , amount of white 
'in the ' birds " showing,- this charactei" varied very , considerably,. ' - ''' '-, 
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Exp. 29.— F. 4; Blue w. f. $ 15 x E, 3 Black 6 109. 

The 5 15 was raised in Exp. 11, and had previously been sliowii 
to contain white (v. Exps. 19 & 22). 

The S 109, raised in Exp, 8, was black with no white. This 
bird had not been previously bred from, ])ut seeing that no whites 
were produced in this experiment we may conclude that it' did not 
contain white. 

The result of the mating gave 8 young, of which 4 were black 
and 4 blue. Of the blacks two (Nos. 50 <fe 65) showed very few 
white feathers at the vent. No white was seen anywhere else on 
the plumage. Another black bird (No. 49) wu,s rather light or 
sooty in colour, as already described in Exp. 27, and very slight 
indications of a tail-bar were noticed. None of the blue birds 
showed any wiiite. 

Exp. 30. — F, 2 Blue 5 14 x Black w, f. c? 46. 

Exp. 31.— E. 2 Black w. f. 5 106 x F. 3 Blue w, f. d' 13. 

The $ 14 w^as raised in Exp. 3. The 46 was raised in 
Exp. 12 from F. 1 X white. Neither of these birds had been 
previously bi‘ed from. This experiment, however, showed that 
they both contained wdiite. 

The $ 106 was raised in Exp. 5, and has been shown in 
Exp. 8 to contain white. The d 13 wus raised in Exp. 9, and 
was sliowui in Exp. 1 1 to contain white. The total result of the 
two matings was 2 Blacks, 5 Blues, 3 Blues "with white feathei'S, 
and 7 Whites. The blues from both matings were ligliter in colour 
than in the preceding experiments, the sooty colour of the wdngs 
being of a much bluer shade than in the typical blue, and in 
some cases being replaced by blue chequered with black. The 
wing-bars were very distinct. Where white feathers were present 
they w^ere very fe'w in number and were confined to the rump, 
vent, and thighs, 

EesulU of mating together Blacks from Mxp. 27 and Bhms 
from Exp. 30 respectively^ 

Exp, 32,— Black 2 12 X Black c? 1. 

These two birds' were raised in Exj), 27, and both w^ere without^ 
any white feathers. , The plumage of both was somewhat smoky, 
and slight. traces of wing-bars could be discerned. From this 
mating 12 birds,, ^vere.' hatched, ■ Of .these, however, 4, died .under' 
the age of one w’-eek. The colour of the plumage could not be 
ascertained. The 8 'birds. reared consisted of 7 blacks and 1 blue,. 
Of' the bIacks,,one'is of a deep rich plumage sho-wing no traces of' 
'bars. ' .'Four are of .a, sooty-black -colour 'with the wing-bars very, 
distinct.. . .Tn on© of these a" tail-bar' is also seen. The 'rem'ainder 
■are' »X)ty»black wnth no, or .very slight, .'indications, of bars,.: ■ It "is., 
'.most 'probable'' that,' .if these birds' were bred' from., the' SQ.oty-' 
coloured specimens with' w-mg-bars. would he >sho'wii .to',. contain. 
,hlue, ■ whili't '.,the',"',deep , black:'. with-, 'no;, traces^ of .wing-bars 'W'OuM' 

' prove ' to Be ' homozygous. 
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Exp. 33. — Blue cliequered black $ 99 x Blue clieqiiered black 

with few white feathers J 16. 

These two birds raised in Exp. 30 were selected as showing the 
lig]:itest type with chequering. The wuiig-bars wei'e very distinct, 
c? 16 had a few white feathers at the vent. 

The mating produced six birds all of the chequered type with 
clearly defined wing-bars. Of these four showed no white, and 
the other two had a very few- white feathers. 

Barb -In ux Cross. 

In this cross three matings only w'^ere made, and twenty-eight 
young produced. The experiment was originally started, as 
stated in the introduction, in order to cross the F. 1 Barb-Xiiii 
generation with the F. 1 Barh-Fantail. Some further matings 
w^ere, how’-ever, made in order to investigate the inheritance of 
the ‘‘shell” (r. the results of which, together with some 

other crosses in experiments on the same character, are described 
in P. Z. S, 1905, vol. ii. p. 550. The Black Barb ^ used in this 
mating was obtained throngh the medium of a Poultry advertising 
paper, and no details of its pedigree were obtainable. This bird 
had white hides, the beak wiiite tipped with black, the claw^s 
w^hite, the eye- wattles bright red. 

The Kirx Pigeox. (Pigeon Coquille Hollandais.) 

A curious structural character presented by this bird is the 
“ shell,” wiiich is a tuft of reversed feathers standing up at the 
back of the head, having an appearance somewhat like that of a 
cockle-shell. After this point, attention is paid by feeders to its 
colour and markings. It is a white bhd %vitli certain coloined 
markings forming a very definite pattern. The maikings a, re 
found in several colours, of which black, line, dun, lecl, and 
yellow are the chief. By far the greatest number are black, 
and this was the colour of the 5 used in these experiments. 
The head, as far back as the “shell,” is black, but the coloured 
feathers do not extend into the shell. The chin and throat are 
bkck, forming what is known as the “ bib.” Ten outer flight- 
feathers on each Aving should be black; in the specimen used, 
hoNvever, there were only eeven -black flights in -one' wing ancl 
eight in the' other. There were 'also tw'o black .secondaries and 
two black tertiaries, as well as. a .few black ' feathers at the caiqmi 
Joints.: . The tail is black, as- also. are. the upper and under -tail- 
coveids. . These immkings- should be very '.definite or “clean cut,” 
and there should be no black on any other -paif} of the, plunia'ge. 
The $ used, however, had- two black feathers onlthe' back. The 
black in the bmd used, w^as' not a deep rich colour, .-as is- foiincl''i'n 
-the Barb ; and it is -stated by breeders .that many Black liTims are 
found whose colour is rather' smoky. This was noticeclin some of 
the offspring, of the --cross. ■' The 'irides are,; white, "and" there 
'appears -to he no' difficulty in :-breeding this character'' true in 'this 
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vairiety of pigeon. lu tlie Black iS^aii the cere, or eye-watth^ is 
biackisli SiS are also the beak and claws. No details of tlie 
ancestry of the J Nun were obtained. The Yaiiety bi'ceds true to 
the markings and no self-coloured birds or whites are produced. 


Oross-beed Birds. 

Although this experiment was taken as far as the F. 2 geneiu- 
tioii, no blue birds were produced. The nuiuberSj howevei', are 
small, and it is possible that in further matings they might Iiave 
appeared. Blacks were raised in F. 2, but for want of spice u'ere 
not tested. Three birds also appeared in F. 2 which reseiiil)led 
the Nun in markings, these are alluded to in Table Y. as “‘white 
with a few black feathers.” These bii*ds were not bred from. ^ ilie 
remaining birds were classed in three divisions as, blacks with a 
few white feathers,” “ mottled, with black in excess,” and “ mottled, 
with white in excess.” This classification, although useful for 
purposes of description, is purely arbitrary, and no suggestion is 
made that the birds differed gainetically. It was very noticeable 
that ill the mottled birds the markings of the Nun were present, 
and in addition black mottling occiured on those parts of the 
plumage which are white in the Nun. Full descriptions^ of the 
cross-bred birds are given in the details of the expeiinients. 
Tliere appears to be no correlation between the presence of a shell 
and the Nun markings. 

Details of the 3£(iting$, 

F. 1 Generation. 

Exp, 34. — Nun $ (no number) x Black Barb S (do number). 

These birds were mated together for two years and twelve 
young were produced. All were black with white feathers and in 
all the black was in excess of the white. Two distinct types of 
birds, however, were produced. One class consisted of black binis 
with a few white feathers which appeared usually on the rump, 
vent,mnd thighs, and on the neck- or breast sometimes in the 
position of the junction of the white of the breast with tlie l:)laek 
of the “ bib,” as described in the Nun pigeon. Seven of tlie , F, 1 
bmis were of this type. In the other class, of which there were 
five, the birds presented a. more mottled appearance, black liow- 
■' .ever being- in excess. The head, bib, and tail were always black. 
The flight-feathers black with the exception of one or twa3, the 
rump, frequently w^hite. . The. back and wing-coverts black mottled 
with some white, the breast and abdomen white mottled with some 
black, feathers. ' 

'F.%Generatw7i. 

Exp. 35,— F.-l B,iack,witli.few white feathers 8 X' F.l' Black 

, with few whiteffeatherS' 5 
Both these,- birds ■ were' raised' in' E'xpV 34 ::'and 'were; of the first 
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type described. Tliey were mated together late in the breeding- 
season, liaving both been previously used to cross with Barb- 
Fantail F. 1 crosses (r. Exps, 38 & 39), 

Three young only were produced, of which one wa,s black and 
white mottled' with the wdiitein excess. Unfortunately no details 
of the markings of this bird w^ere kept. The other two were black 
■with a few white feathers on the abdomen, and on the riiiiip in 
one of them, 

Exp. 36. — F. 1 Black mottled wdth white $ 1 x Black mottled 
with white d 3. 

These two birds raised in Exp. 34 w’-ere of the second type 
described. 

Thirteen young were produced : — 

Black 2. 

F. 1 types 8. 

Birds resembling Nun 3. 

Of the F. 1 types 5 were black with a few white feathers and 3 
black mottled with white. Two of these, recorded as belonging to 
the first type, died wdien about a -week old in the nest. The others 
showed only a few white feathers on the abdomen, rump, and vent, 
and one had three white flight-feathers and a few other white 
feathers on the wings. 

In those recorded as mottled the black was distinctly in excess^ 
in one case, and in the other two birds the amount of black and 
white was about equal. The head, “ bib/^ and tail were black in 
all cases, and several of the flight-feathers wei*e black. Boughly 
speaking, the back and wing-coverts showed more black feathers 
than the breast, abdomen, and under parts. In one case (No. 17) 
the feathers on the back of the neck and the right wing-coverts 
were black edged ■\^dth white, giving a “ pepper and salt ’’ 
appearance to those parts. This peculiarity has not been noticed 
in any other bird. The following are the details of the markings 
of the three birds whose plumage somewhat resembled that of the 
Nun pigeon : — ' 

No. 7. White. Tail black. 2 black flights. A few black 
feathers on the head. 4 black wing-covexts and one black 
feather on the bi'east. The total amount of black was less 
than in the Nun. . 

' No. 11. White. , Tail black. 7 black flights. A few black 
, feathers on the, head. ■ -The. wing-coverts were slightly 
inottied, the greatest amount of black being in the 
scapular region. ' A few' black feathers on the breast and 
rump.'' 

, No. '44. White.' Tail black. 8 black flights, A few Hack 
feathers on the head and at the carpal joint. In this bird 

" again the amount of black is' less than in the, Nun. ■ 
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Barb-Fantail~]S^un Cross. 

In tills small series of expei’iments tlie F. 1 Barli-Faiitails 
were mated to the F. 1 Barb-Nuns. No reversioiia,rj blues 
■appeared. The forms produced are scheduled in Talde Some 
were definitely black, and the remainder showed eoinhiiiations of 
black and white in various proportions. The composition of these 
latter was not investigated further, but it may be noted that one 
bird (No, 70) agreed exactly with the F. 1 Nim-Faiitails described 
beloiv. As would be expected, no whites appeared. 

The further matings show that the extracted blacks in F. 2 breed 
true. No blues were produced; and the black colour was rich 
and deep in hue, so that no indications of wing- or tail-bars were 
discernible. 

An extracted black mated in Exp. 42 to an extracted white 
from the Barb-Fantail Experiment gave oftspring which were 
indistingiiishahle from those produced in F. 1 from a black Barb 
and a white Fantail. 

F. 1 Bcirh-Fantcdls mated to F. 1 Barh-Fwm. 

Exp. 37. — F. 1 Ba,rb-Nun J 18 x F. 1 Barb-Fantail S' 68. 

Exp. 38. — F. 1 Barb-Nun 5 8 x F. 1 Barb-Fantail c? 71. 

Exp. 39. — F. 1 Barb-Fantail 5 63 x F. 1 Bai'b-Nmi S 54. 

All these birds were black with a few white feathers. The 
Barb-Fantails were raised in Exp. 1, the Barb-Nuns in Exp. 34. 
The Barb-Fantails 63 & 71 are the same as used in Exp. 3^ and the 
Barb-Nuns 8 & 54 are those ma4ed together in Exp. 35. 

From the three matings twenty young were produced : — 

5 Blacks. 

7 Bhick with few %vhite feathers. 

7 Mottled. ^ 

1 Wliite with a few black feathers in the tail (No. 70), 

The notes on the details of the mai-ldngs of these birds are un- 
fortunately very scanty. In the blacks -with a few wdiite feathers 
the ■white appeared, "when it was noted, on the rump and vent. 
In one case there •was a white flight, aifd in another there Avere 
a few’ white tail-feathers. Of the seven mottled birds three are 
recorded as having the wdiite in excess of the black. It w^as noted 
that the tail was black in the mottled birds, one bird,' lio-wever, 
had one white Aail-feather. The head was generally black; the 
flight-feathers varied, in some cases 'being all wiiite, and in others 
mostly black.. 

Testing' the Extracted Blacks from the three foregoing ' ■ 
Ex2Mrim6nts* 

' Exp. 40— Black BF.BN g 53' x'Black BF.BN'd 45. ' 

Exp.: 41,— Black BF. BN g 65 x Black, BF,BN "d 45. 

■ ■„ ;g '53 was raised in 'Exp. 3.8, g' .65in ' Exp.,, 37, and ,'d 45 (used 
, in both matings^ in, 'Exp. 39. 

; ... ■ Nine young 'birds., W'ere . pinduced, all ' being ■ black,. 
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Extracted Blade mated to Extracted White. 

Ex:p, 2 Barb-Fa, ntail White $ 53 x Black BF. BK 

cJ 45. 

The extracted White in F. 2 of the Barb-Faiitail experiments 
was raised in Exp. 3, and has in Exp. 6 been sliown to breerl true 
to white iritli a l^'liite Fantail. The extmeted BlacI?: BF. BN is 
the same used in the two p>i‘®ceding experiments. Seven 3"oiing 
were produced, one of which w^as black without wliite ; the rest 
were black showing wdiite feathers varying in amount from, a siiiail 
patch on the vent to a distinct mottling. In all cases, however, 
the amount of black was in excess of the white. 

Nun-Fantail Crossbreds. 

No crosses were made in these experiments between the Nun 
and the Fantaih Through the kindness of Miss Thiseltoii-Dyer, 
however, two $ birds were received, the result of such a, cross. 
For the purpose of comparison with the birds produced in the 
Barb-Fantail-Nun experiment a, description of them is given. 
These birds were white with some black feathers in the tails. One 
had a tail consisting of fourteen feathers of which five were black. 
The other had eleven tail-feathers of which three wei’e black. A. 
few of tlie upper tail-coverts U'ere also black in each biid, ].)ut 
beyond these the pluma.ge was quite white. The irides were black, 
the beak and claavs white, and the eye- wattle or cere hesh-coloiir, 
slightly reddish in one. In view of the recessive behaviour of the 
white from White Fantail elsewhere, it is perhaps reniarkal')le that 
these birds showed so little colour. 

White Tumbler -White Fantail Cross, 

This cross was made between two white strains of difierent 
varieties of pigeons. The Tumbler v-as of a white strain which 
is., described .below. The Fantail used was fmm the strain 
kept and already described. Only four matings were made and 
the experiment carried ta the F. 3 generation, and only thirty-six 
birds, were produced. The’ numbers are scarcely sufticient to. give 
any C|uantitntiTe results. It wa,s, however, found that colour 
was ' produced in the'F. 1 generation, and the reversionary blue 
appeared in F. 2 in' conjunction with red and white. Iliese birds 
a.re^ described as . Tricolors, 'Further, in F. 3 a bii*d w'as obtained 
having one Idue tail-feather with the terminal black liar, 

: The " appearance of some- coloured birds from these matings 
suggests the possibility that’’ in the White Tumbler ' 'a .dominant '■ 
.wh-ite factor,., comparable mtli that known, .in fowls, may ' exist. ^ ' 

White Tumbler PiOEON. (Oulbutani) ,, 

-Neariy eveij' variety' of ■ colour, shade, and 'marking existing.'in 
domestie pigeons is found in the Tu-m.bler. There 'are-.a .few stiui.ns 



IHIIEEITAXCE OF COLOUR IX PIGEOXS. 


95 


1908.] 

of wliites. The J bird ii.sed in this cross was obtained from 
Mr. G. S. Fayle of Birr, King’s Co. It was ^vhite witliout aiiy 
trace of .coloured feathers, ha,ving the iris white, or pearl?' 
It was also “ long-faced and “ clean legged,” i. e. free from 
feathering. Mr. Fayle very kindly gave the, following details 
of liis experience in breeding the strain, whieli has Imen in his, 
possession for over twenty years. The greatest diliicnlty in 
breeding tliese birds is to obtain a white pigeon liaviiig a 
white eye, as there is a very great tendency for white lairds to 
have dark eyes (r. infra). If, however, one or two coloured 
feathers are piresent in the plumage the correct eye-colour is 
more easily produced. Breeders are therefore in the habit of 
occasionally introducing into their strain a splashed Mrd in order 
to improve the eye-colour. Mr. Eayle introduced two hens 
splashed with red about fifteen years ago, and used tlieiii for one 
breeding-sea, SOD. only. Since then he has never introduced any 
bird that to his knowledge wasbi'ed from othe,rtlian wdiite parents. 
He believes, however, tliat thei'e is hardly a strain of white 
Tumblers in existence into which splashed Ihixls have not, at some 
pei'iod, been introduced. It was found that the sti-ain occasionally 
produced birds having a few coloured feathers, seldom more than 
twm or three, which were either black or red. These usually 
appeared on the head or neck, and sometimes a secondary wing- 
feather might be tipped with colour. These coloiii'ed feathers 
were frequently not reproduced at the moult. Birds showing these 
coloured feathers were never selected for breeding. It iva,s 
further noted that there -was a greater tendency for birds haraig 
the desired white eye to produce splashed offspring than those 
having part or tlie whole of the eye dark. The eye-v'attie is 
white as are also the beak and claw-s. 

Types of Ceoss-bred Birds produced. 

The bii*ds produced from this series of experiments fell naturally 
into the three classes of whites, wdiites with a few coloured 
feathers or ^Gsplaslies,” and “ Tricolors.” If a larger number of 
birds had been produced, it is possible that there might have lieen 
some oveijapping betw^een the two latter classes. 

I. Whites. 

In every mating , of this series of experiments whites' have been', 
produced.. The,, number of whites bred ,wms 17 ; and of the birds 
showing '.coloured 'leathers 19. ''.Owdng' to .limitation of space,' 
extracted whites were not mated together. ' 

Whites irith a feiircolotir eel f , 

The" number of coloured feathers on birds described winder this 
'class wn.s very,' small, ■varying, from t-wo isolated feathers to a small 
patch , of about a' dozen. In '.no case .■was there ', any : approach to' 
; ■mottling. The' celoured ■feathers' w^ere^ in most .cases on^^the ■ 'neck 
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or scapular region, and occasionally on tlie rump or tail. Tlie 
■colour generally found was red, but black, bluish black, and blue 
were seen. In the few cases in which bii'ds were kept a second 
year, it was seen that the coloured feathers in one case did not 
reappear after the moult, and there was also one instance of red 
feathers being replaced by blackish ones. 

3, “ Tricolor ty‘pe.^^ 

Ill the F. 2 and F. 3 generations birds were produced which 
were red and white with some blue feathers. With one out- 
standing exception (F. 3 ; 9) birds of this type were fairly unifonii 
in marking. The head and upper part of the neck and throat 
were white slightly mottled with red. Lower down, especially 
on the back and sides of the neck, the amount of red increased 
gradually, and at the root of the neck there were no white 
feathers. The upper part of the breast was red with a slight 
bluish tinge between the red and the wdiite of the lower part of 
tlie breast and abdomen, on which there were no coloured feathers. 
Here the line of demarcation between the colour and the white 
was very distinct and ‘‘ clean cut.” The upper part of the back 
and scapulars was red, genei’ally of a lighter shade, and resolving 
itself into a mere powdering, or the “ strawbeiry ” shade of the 
fancier, This was continued slightly on to the proximal wing- 
coverts where there ivas mottling with white. The external 
wing-coverts and all the hight-feathers w’ere white. The lower 
part of the back below the origin of the wings was white. The 
i‘ump was light blue, the shafts of the feathers being black. This 
colour wslS, earned on to the upper tail-coverts. The tail-feathers 
were generally white, but in two cases some of the external 
feathers showed a slight blue tinge with the shafts black. Yery 
slight indications of a terminal bar could be made out, especially 
when the tail 'was viewed from the under suihice. In most cases 
one or both lianks were blue, the colour being carried clown onto 
the thighs. The rest of the under surface was white. 

Details of the Matixgs. 

Colour, 

The details which follow relate to the successive matings and to 
the, young produced respectively from them., Tlie, results are also 
,given in', tabular foim in^ Table YI. . ■ 

F. 1 Generation, 

' , ExFw 43.~Y^Mte Tumbler' 2 9 x YTiite, Fan tail 18.' 

■ ,Hme^ young were produced of which six "were white, ■.and three 
■sho'ived '■,'a very .few ■coloured feathers, as' foilow's ' „ 

, No. I.,' Two 'red feathers on the' 'neck which 'W'ere' 'aftexwarf^ 

' , .'mo^ulted'out. . ■ . ■■ ' 
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No. 5. A few feathers tinged red on the right scapular region. 
This bird changed slightly during the moult. It then had 
four l:)lackish tinged feathers on the right scapular region, 
the red colour having disappeared. 

No. 7. Also had a few feathers tinged red on the scapular 
region. 


Table YI. 


Exp. 

No. 


? ! O 

■ 1 n 

OfPSPSISCt. ■ j 

? 

1 ;; ^ i ^ 

i : s 

X ; ! VI 

White 

White 
with few 
coloured 
feathers. 

Tri- . 

color. : 

1 

43. 

Wliite Tumliler 9 

-- White Pantail 18; 

; 6 

3 

- 1 


j P. 1 White with few) - 
i coloured ftlirs. ) 

AO ;F. 1 White with few) .q 

'1 coloured fthrs. ) ; " i 

i 

4 

1 ; 

! 

2 i 

i 

! 

45. 

iP.2 White with few),., 

! coloured tthrs. 3 ' 

colouv«lfthrs.P“ 1 

4 

I 

5 ' 1 

- 

| 46 . 

1 P. 2 Tricolor 7' 

4ri ■! P.2 Tricolor 8' 44 i 

s 

- 

5. 1 


F. 2 Generation. 

Exp. 44.— F. 1 White with few coloured feathers 5 5 

X F. 1 White with few coloured feathers (5^1. 

These birds, raised in Exp. 43, are described above. Ten young 
were produced, of which four were white, and six showed some 
coloured feathers. These latter were divisible into two groups: 
one, of which there were four birds produced, was white with a 
few coloured feathers as in the F. 1 generation ; the other, of 
which two birds were produced, was of the tricolor type, 
previously described. Of the whites with a few coloured feathers, 
No. 13 had one feather showing both red and black on the right 
scapuiai\ and one black feather on the ruinp. 

No. 14 had two black feathers on the neck and one on the back. 

No. 15 had two red feathers on the neck and three bn the right 
scapulars. , 

No. 18 had several red feathers on the scapulars; 

■ The details of the two 'birds 'recorded as tricolors, (Nos., 7. and' 8), 
coincide very closely with the description of the type already 
given." 

' Proc."Zool.'Soo,— 1908, No.'YII, 
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F. 3 Generation. 

Exp. 45. — F. 2 White with few coloured feathers 2 

X F. 2 White with few coloured feathers G 15. 

These birds, raised in Exp. 44 and described above, piudiiced 
nine oSspring* when mated together, four of which were white, 
and five white with some coloured feathers. Of those in tlie 
latter class four showed a few red feathers on the back of the 
neck, and in one instance on the left scapular. jSTo black or blue 
feathers were seen on these birds. The fifth (i^o. 112), however, 
had no coloured feathers on the neck, biit on the right wing- 
coverts was a large patch of feathers tinged red and edged with 
black, also one tail-feather blue wdth a terminal bar, the rest of 
the tail and plumage being white. 


Exp. 46. — F. 2 Tricolor 2 ^ X F. 2 Tricolor S 8. 

These two birds raised in Exp. 44, and of the type described, 
produced eight ofispiing, three of which %vere white and five 
tricolors. The details of four of the tricolors approximate closely 
to the type. In two of them blue wns present on the breast, 
flanks, and rump. On one it was present on the flanks only, and 
ill another there ivere only slight indications of blue on the rump. 
In the bird showing most blue there ivas a slight blue tinge 
on some of the tail-feathers. The fifth coloured bird (No. 9), 
produced from this mating, showed, in addition to the typical red 
on the neck and breast, a large amount of bluish-black colour. 
The left scaxiulars and proximal wing-coverts were light reddish 
feathers edged with black, and blue feathers chequered with black 
were interspersed among them. The right scapulars were blue 
chequered witii black. The remainder of the plumage, including 
the under parts, was wiiite w’ith the exception of a single blue 
feather on' the rump. ' 

Ieibes. 

The. irides of pigeons are chiefly, of three colours, -white, orange, 
and black. On each the blood-vessels of the iris can be seen 
veiy^ distinctly and, in some cases, give a very %ve31-marked red 
appearance most noticeable a.t the peripheiy. 

■ The white, or, as it is called by fanciers, the pearF' eye breeds 
true, in 'many varieties of pigeons, but in some it is apt to throw 
■orange- and black-eyed birds. The latter is stated to .be more' 
easily '‘‘ bred ouf’^ from a. -.strain ' than the: former. .The orange, 
iiis . is. iound in Columha Uvia, .and appears ■ to breed true in' 
■several . fancy varieties, . The -black" iris (termed ' by' -'fanciers, 
- ^,^'liazel-''”- - or bull ” eye, ■ which , ^ is, more' ' correctly, speaking, ' & 
browmish-black), seems to breed 'true invariably.' ■ In, the nest khe" 
" irides '.of 'all 'the- young, pigeons -exainine'd w.ere black, but"- .in'- birds 
'ill 'Which 'this' was- .'-not' .the ''eye-.colo'ur of' the ' adult, khe"'' colGur' 
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changed to white or orange usually within two iiionths after 
liatcliiiig. Ill the foregoing experiments no matings were made 
specially to test the inheritance of the colour of the iris, and this 
character has only been studied incidentally. From lack of space 
it was found necessary to kill many of the young birds before the 
coloiii* of the iris in the adult state could be noted ; and in the 
earliest experiments no notes were taken of the minor characters 
presented. 

Some few cases ivere met with in which the colour of the iris 
did not completely change, hut a small segment of one iris re- 
mained permanently black, or the greater part of both irides was 
black and only a small part showed wdiite or orange. One bird 
was bred having one iris black and the other orange, but this 
appeared to be a very exceptional case. 

The Barb pigeon has generally a white eye, although black 
Barbs ai*e sometimes seen with omnge eyes. White Barbs have 
been seen with white eyes, hut nearly always have black. Of the 
four black Barbs used, those in Exps. 2, 27, and 34 had white 
irides. That used in Exp, 1 is believed to have had an orange 
iris, the notes of this experiment referring to plumage colour only. 
The white Fantails had black irides ; coloured Fantails, on the 
other hand, have either white or orange. The black and white 
Nun had white irides. The white Tumbler also had white irides ; 
this chai*acter has been special!}' referred to in the description of 
the Tuiiihler. 

In the four series of experiments irides ^vere obtained as 
foEows : — 

Barb-Fantail Cross gave wdiite, orange, and black. 

Barb-Nun Gross gave white only. 

Barb-Fantail-Nun Cross gave white, orange, and black. 

■ Fantail-Tumbler Cross gave black only. 

There appears to be a very distinct association between white 
plumage and black iris, and, in a lesser degree, between black 
plumage and white iris, as the following tables show (p. 100). 
Here the birds are grouped irrespective of the generations to 
which they belong. 

In the case of the blue birds with some white feathers there 
appeared to be a general, though not invariable, rule that the 
birdvS showing the greatest amount of white had black irides and 
those with lewder -white feathers orange irides. 

The ', tables show ■ very conclusively 'the relatio,n , between the 
wdiite .plumage and black irides. This. correlation extends to the 
wdiites with some coloured feathers, and even to the mottled birds 
in W'hich white is in excess. It is'further''seen that no' black' bird 
has 'a black iris, and the black, iris 'is "also '.exceptional in black 
birds '-with .some .white feathers.. .. In^the'Earli-Fantail cross, there 
appears., to be 'a' coiTelation between the white iris and black' 
pliiina.ge'; .the figures,, .however, .of., the Barb-Fantail-Niin , cross, ' 
although small, do not bear this ■ out. 

' 7 * 
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Tiie doubtful record of the ii-is of tlie Barb used in Exp. L 
and tlie absence of notes on the irides in some of tlie earlier 
experiments, inaJces the tracing of inbeiitance of this cbaracter 
very unsa^tisfactory. . 


Barb“Fantail Cross. 


1 

White. ! 

Orange. 

i 

Black, j 

— . 1 

Blaclv 

15 

1 

0 

Black witli some some wliite feathers 1 

18 

6 

2 

Blue 

9 

13 

2 

Blue with some white feathers 

10 

20 

20 

White 

0 

0 

18 

White W'ith some coloured feathers 

i 

0 i 

0 


iEed 

5 

0 

0 

i IHm 

1 1 ; 

0 

! 0 

I 

Barb-Fantail~Nun Cross. | 

Black 

3 

9 

■' .-'3' 

0 

j Black with few 'white feathers 

6 

1 

1 Mottled, black iu -exee-ss '... 

2 

1 

0 

t ' 

1 Mottled, white in excess... — 

. 0. 

0 

3 

1 White with few coloured feathers 

0 

0 

1 


, , X very clear result is, liowever, obtained' in Exp. 2, wbicli was 
made kter. ' In this case a Barb with a -white iris was mated to 
a Eantail with a black iris, and the four young piodiiced had 
white irides, . Two .of these -mated .together in 'Exp. 4 gave 
13 birds with wdiite irides, and 4 - with black; Three other young 
were produced, but were killed before the colour of the iris conk! 
be ascertained. This, therefore, gives the- simple 3 : 1 Mendelian 
proportion in ¥. 2, white being dominant. 

The remaining crosses, both of the Barb-Eantail and the Barb- 
lantaihEiun .'.experiments were, -unfortunately, all .made with birds 
descended -from the. Bax‘b.used-.in -Exp. I; ■. . 

" '■ -The.' .results of these experiments -are-.- grouped together' in', the 
.following tables irrespective, of the generations'.to which the 'birds 
belonged.;,.. ' . ^ , 
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Barb-Fantaii Cross. 


Colour of irides of parents 

W^hite. 

Orange. 

Black. j 

Orans^e X Orange 

0 

21 

8 1 

Black X Black 

0 

0 

' 14 

White X Black 

7 

0 

( 

2 ‘ 

Orange X Black 

4 

9 

26 

White X Omn^e 

■ 

.... 25 

6 

17 

I 

Barb-FantaihlS uii Cross. | 

White X White 

6 

0 

^ : 

Orausi'e X Oransfe 

....; 2 

2 

0 

Oranii’e X Black 

....; 0 

3 

1 ; 

White X Orange 

3 

8 

2 • 

■ 


In eomiection with the above tables it may be noted that in 
the matings of orange x black irides, the excess of blacks over 
oranges in the offspring Is in some measure associated vdth the 
excess of white-plimiaged bii‘ds over blues in Exps. 16-23 where 
equality was expected. Further, in the White X Orange ex- 
periments, all the offspring from two matings, amounting to 
1 2 birds, had white irides. 

The bird already mentioned as having one iris black and the 
other orange was raised from 2 "^uith black irides x d "^Eith 
orange. This bird when mated to a bird with black irides gave 
5 young all with black irides. 

. Ill the Earb-Nim experiment 21 .birds were reared to an age 
at which the adult colouring of the iris showed itself. In all 
these' foregoing birds the irides- were white. , In the two l^un- 
Faiitails, described the irides. were black. The Tumbler-Fantail 
cross is .exceedingly, interesting in respect -of the irides. As has' 
been stated, ..white irides cannot -be kept in. a strain of. white 
Tiimhlers without the occasional introduction' of . birds having 
some ■ .coloured feathers. In ■■ the cross between the white-eyed 
Tumbler and the black-eyed Fantail, 36- birds were raised.' Of 
these 35 had black hides, .and'nne .had .admail part' of the left - iris 
white, the remainder '.being black. ■ -This was a., splashed bird in 
the F. 2 generation , (Exp. .44, Ko. '14). ■■■ 

Thetoregoing facts as ';far as .they .go suggest,.the conciusion: 
that the black iris is correlated with the' white plumage, and that 
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possibl}^ there may also be, although iii a much lesser degree, some 
correlation between the white iris and the black plumage. Tlie 
figures respecting blue birds are not so conclusive, but seeing that 
the orange iris is the only one found in C. livla^ the suggestion 
may be hazarded that there is possibly some correlation between 
the orange iris and blue plumage. The matter becomes more 
complex when we study the blue and black birds in the plumage 
of which white feathers occur. It is, however, suggested that the 
amount of white present in the plumage may have some influence 
on the determiiiation of the colour of the iris. Whether the 
association of certain eye-colours with certain types of plumage - 
colour arises through gametic coupling or not cannot yet be 
positively asserted. 

With regard to the question of dominance, it has already been 
showm that wdiite is a simple dominant to black in the case where 
the record of the irides of the oiiginal pai-ents was kept, and a 
Mendeliaii ratio of 3:1 was obtained in F. 2. In the ta,ble of 
the Barb-Fantaii-lSriin cross also, a 3 : 1 ratio was given when 
birds having white iiides "were mated together. It is further 
shown that extracted black irides breed true without exception. 

Fiirtlier experiments are necessary before the relation of 
orange to black, and white to orange can be deflnitely asserted. 
It appears probable, however, that black will he eventually found 
to be recessive to orange, and that orange may be recessive to 
white. 

Beaks anb Claws, 

In the Barbs used the beaks were either white tipped or tinged 
with black, or were horn-colour. The claws also were horn-colour. 
In the white Faiitaiis the beaks and claws Avere white ; they were 
also white in the white Tumbler, and in the Nun they wei*6 
black. In the Barb- Faiitail and Barb-Nun- Fantail crosses the 
foliowung types of beaks and claws were met -with : — (1) Birds 
having cpite black beaks ; in these the claws were usually black, 
sometimes white, and sometimes mixed, some of the claws of an 
indimclual being black and others white. (2) Birds having white 
beaks with some dark pigment. This might be a white beak 
tipped with black, or one mandible might be black and the otlier 
white, or the beak might be of a geneial born-colour. In these 
birds the claws were usually mixed, but some individuals were 
produced having all the claws black, white, or horn. (3) Birds 
having white beaks; these invariably had white claws. [One 
bird only is recorded as having a white beak and black claws, it 
was black in plumage, and was killed when only just over a foi*tnight 
old. The record is probably erroneous, and had the bird reached 
maturity it would have been found to have a white beak tipped 
with ''black.]' 'There is a^,; very: marked' correlation between the 
eoiour::''o£"the beak and eiaws"and 'that oi the plumage. "WMt©'' 
„ beaks'and;ckws,have been found nn.: every white-plumaged'- 'bird 
'■bredj'also on whites with ;sonie coloured' feathers, and'; reds'. ."'Black. 
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and Blue birds with or without wliite feathers, on the other liaiid, 
have beahs of types 1 or 2, there being some black present in the 
beaks. Five exceptions, however, occurred ; these were blue birds 
with a large anioiiiit of white in the plumage, having white beaks 
and claws. In the Barb-iSTini cross the beaks and claws of the 
birds in the F. 1 generation were black. In F. 2 four birds were 
produced having white beaks tipped with black and some white 
claws. The reinaining birds of the F. 2 generation had beaks and 
claws black. In the Tumbler- Fantail cross the beaks were white 
with the exception of a bird in F. 2 (FTo. 14, Exp. 44), wliieh had 
the lower mandible tinged blackish. The claws were white 
throughout. The general conclusion is that pigment in the ])eak, 
and to some extent in the claws, is correlated with certain types 
of plumage. Acting thus it is allelomorphic to white, and is a 
simple Mendel iaii dominant. 

Eye- WATTLES OR Ceres. 

In the Barb the eye- wattle is large. It increases in size with 
age, and has been seen measuring one inch in diameter. It 
presents the appearance of a series of naked nodules of skin 
arranged in two or three concentric rows. In colour it is bright 
red. In the three other varieties used in these crosses the wattles 
are very small. In colour those of the white Eantail and white 
Tumbler are white or pale flesh-coloured, that of the blackish. 

In size the wattles of the F. 1 generation from a Barb were 
intermediate ; some large wattles were observed in the F. 2 and 
sabseqiient generations, but these never assumed the proportions 
of those of the pure Barb. It was noticed that these large 
■wattles were always red, but they were present on ]3irds having 
black, blue, or white plumage. 

Observations on the colour of the wattles of birds in the Barb- 
Fantail crosses have been somewhat compiiicated by the fact that 
inany birds, which were subsequently seen to have red wattles, 
when young showed wattles of a yellowish colour which were 
scarcely distinguishable from the flesh-coloured wattles of the 
Fantail. The general result, however, appears to be that red is a 
simple dominant over flesh-colour. In the F. 2 generation one 
blackish wattle was obtained, and some others were found in the 
further generations. In one experiment' birds possessing these,, 
wattles were mated togetheiq with . the result that' offspring 
showing all these kinds of wattles were produced. Occasionally 
birds with wattles coloured paitly red and partly black, or partly 
wdiite and partly Flack, were produced. Whether these wattles 
would have changed their colour later in life cannot he stated. '' 

Themoloiirof tliO' wa'ttles .in.'the Barb-ISriin cross is ,,not very 
clear. , Birds of' tlie 'F. I generation' had blackish' wattles with, in 
, one or, two .cases, a little red at . the ■ periphery. In ^ P, 2, some ' birds 
with red wattles were obtained, two' with white W'attles,and 'som'e 
with . 'mixed wattles. Little' ,'reliance, however, can" be ■ pla'eed o'n,' 
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this result as the experiment was very small and the young birds 
were killed before they reached maturity. In the Barb-Fantaih 
ISTuii crosses red, yellowy, black, and mixed red and ];dack wnttles 
w-ere obtained. The yellows might possi].dy have changed to red. 
No flesh-coloured wattles were recorded. The two Nun-Fan tails, 
however, had flesh-coloured wnttles. In the Tniiihler-Fantaii 
experiment the wattles were flesh-coloured throughout. 

Owing to the various changes occurring in this character during 
the life of an individual, it is by no means a satisfactory subject 
for experiment. 

Conclusion. 

The experiments here recorded have been subsidised by the 
Government Grant Committee of the Boyal Society. The writer 
is indebted to Mr. J. H. Elwell for much kind assistance. 

The matings, tlironghout, have been made in consultation with 
Mr. Bateson, who has most kindly supervised the experiments. 
He has also rear! the manuscript for the present i-eport, and made 
many very valuable suggestions and alteintions. To him the 
writer desires to express his sincere thanks. 

EXPL.4NATION OF THE PL4TES. 

Black Barh-W/iUe Fcmtail e,T2)erimeiif. 

Plate IY. Fig. 1. Black with some white featheis. 

Fig. 2. White with black patch. (Exp. 5.) 

Plate V. Fig. 1. Reversionaiy blue. 

Fig. 2. Beversiouary blue, dark type. (Exp. 5.) 

Plate VI. Fig. 1. Blue with some white feathers. 

White Ttwihler-White Fcmtail experment. 

Plate VI. Fig. 2. White with few* coloured feathers (black). 

Plate VII. Fig. 1- White with few coloured feathers (red). 

Fig. 2, Tricolor. 


2. The Duke of Bedford's Zoological Exploration in Eastern 
Asia.— IX. List' of Mammals ■ from the Mongolian 
, Flataau. By Oldfie'LD 'ThOxMAS, F.Z.S, 

[Received January 21, 1908.] 

. After making the’ collection .in, the Bhantung Peninsula, re- 
ferred to in. a previous 'part of 'the .present series, ,'M,r. Malcolm 
Anderson made a. trip, to the Mongolian Plateau, reaching a .point 
atoiit ''loo., miles 'N-W. -of Halgan, and . collected there' the series 
noW' enimerated. 

Thelfauna of tliis region,.. ■ as ’.was pointed . out . by B^re David, ' is 
ex'ce'edmgly..p.ooivand Mr.', Anderson was in consequence only able 
to .get , nine species, .but these, are , all ' of interest, -and form ,a. 
valuable '.'nucleus: for further.' work ■in Northern; .Ohina. ',,' Most of 
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them are represented bj excellent series of the perfectly prepared 
skins to which Mr. Anderson has now accustomed ns. skins of a 
very diflereiit chaiucter to any on whic-h work in Eastern Asia 
has hitherto had to Ije done. 

Mr. Anderson’s notes on the ti*ip are as follows : — 

On the 16th July, 1907,1 left Kalgan (Jang'-kia-koii), in 
Korth- western Chih-li Province, for the Mongolian Plateau. 8ome 
twelve miles north-west of Kalgan we began the ascent of the 
escarpment, and about 18 miles from that city found ourselves at 
the summit of the range of mountains which, in this part, borders 
the plateau. Prom here' we descended some hundreds of feet to 
reach the general level of the tableland. “We travelled two days 
over the plateau, till, on the evening of the second, we reached 
Taboul (Five Hills), at a point 100 miles north-west by north 
from Kalgan. Here, at an elevation of approximately 5000 feet, 
the country is of rolling hills with only occasional level stretches. 
There is not a tree, nor even a bush, in the region, but the hills 
beai’ abundant grass, which makes this district the best pasture- 
land in Mongolia. It is, indeed, the district from which the 
Chinese Government draws its supply of cavalry-horses. Sheep, 
goats, kiiie, camels, and hoises are raised l>y the natives, who 
have no other means of livelihood. 

“ In general the rainfall is meagre, but it chanced that during 
my stay, between July 18tli and August IBth, there were almost 
daily rains, which often came in the shape of cloud-bursts, 
coming up in the south-west and disappearing in the north-east. 
Heavy dews fall nightly. I was informed that the winters are 
cold with piercing winds, but the snowfall is not great.” — If, F, A. 

1. Yulpes sp. 

<S. 1487. 

Too young for determination. 

“A family of foxes was in the Taboul neighbourhood when I 
went there, but they were evidently very sliy, for on seeing us 
one day they forsook the j>Iace and did not return.” — Jf. P. A, 

2. OlTELLUS MOXGOLICUS M.-Eclw. 

cJ. 1475, 1477, 1493, 1499, 1500, 1502. 1516. 

5 . 1479, 1483, 1501, 1503, 1504, 1510, 1533. 

' These specimens a,re certainly refeiable, to. C, mongolicm, 
whether that animal, is or is not synonymous with C. hreviccmda' 
Brandt, as has been asserted, 

Mr., Campbell also obtained some examples' of the species 'at/ 
Plara-ussii, not fa,r from the present, locality. 

The ,01dAYorld CitelU are very unsatisfactorily known, and 
this plentiful series will be of much assistance in working out .the' 
group. ; , 

^^Yery common; diurnal. 

“'On our ,trip,into Mongolia,. both going 'and' returning, I saw 
great numbers of these animals along, the ro.ad, ' .Particiikrly Jn 
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one locality, about 70 miles from Kalgan, they have a large 
colony, and there the burrows are about the sides of mounds 
overgiown with bush-gra,ss. At Taboul I found them living 
about the hill-sides, and their burrows not distinguished from 
those of other maiiinials.''' — i/. F. A. 

3. Mbriones unguiculatus M.-Edw. 

d. 1473, 1478, 1485, 1486, 1489, 1492, 1495, 1506, 1507, 
1514, 1539. 

$. 1464, 1469, 1470, 1471, 1474, 1496, 1505, 1511, 1512. 

A female in spirit, with 2 — 2=8 niaminfo. 

These specimens quite agree with a typical specimen in the 
Museum from Chinese Mongolia ” received from the Paris 
Museum. iNoiie of them shows any approximation in the 
character of the claws to an example of d/. psammopJiihis 
M.-Edw., which was collected in the near neighbourhood of 
Kalgan, but which Mr. Anderson did not chance upon. 

“This, the most abundant mammal, was literally almost every- 
where throughout this part of Mongolia. They are diurnal to 
some extent, but may be most frequently seen between sunset 
and dark, when they sit KSpermophile-like before their burrows. 
I frequently succeeded in approaching within about eight feet of 
a sitting individual, during which manceuvre the animal wuiild 
eye me steadily and, finally, with one rapid move, plunge into 
his hole, but reappear after a few moments if I remained per- 
fectly still. These animals make a curious sound beneath the 
earth; it sounds very much like the distant galloping of a horse 
on a hard road, and I w’as much puzzled about it for some days. 
How tlie sound is produced I do not know,”-— 3/. P. 3. 

4. Mus WAGXEEI MONGOLIUM, subsp. n. 

1472, 1520. ?. 1480, 1481, 1484, 1532. 

A white-bellied Mouse of the group, not so pale as 

true umgnerL 

General colour above luther paler than Bidgway’s broceoli- 
brown,” the light rings on the hairs below “ ecru -drab ” and 
pinkish bofi:’; sides i*a4her |}aler than hack, but not appioacbing to 
clear bufly of true imgneri. Whole of under surface, hands, and 
feet pure -white, the hairs white to their bases ; line of demai-ca- 
tion on sides very sharply defined. Ears like head, their proectote 
little darker. Tail lutlier shoi*t, inconspicuously bi color, brown 
above, dull whitish on sides and below. 

Dimensions of the type, measured in the flesh 

Head and body 82 nim. ; tail 50 (range up to 56) ; hind foot 
" lA5;vear' 12’5. . : 

' , Skull— greatest length 2I'5.min. ; basilar length 17 ; zygomatic: 
breadth ■11' 3; nasals 7*9 ; palatilar length 9.'5 ; palatal 'foramina 
4- 7,';' length of upper ■ molar series 3'3. ' 

, ■ Type, Old, female,;' ■ B.M. Ho. 8.3.5,36., Original 'number 1484. 
Collected 28th' July,- 19'07'... , 
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Accepting Dr, Bileliiier’s identification of the pale Central- 
Asian White-bellied Hoirse-Mouse as M. loagneri^ I feel compelled 
to give a racial name ' to its representative in Eastern ]\Iongolia 
and China, on account of its , much darker colour, wliicli is quite 
uniform in all the specimens obtained by Mr. Anderson. Of the 
true J/. imgneri we have for comparison two specimens from the 
Prjewalski collections, received from the St. Petersburg Museum. 

Found only about the tents of the Mongol village where I 
lived. They were very bold, but did not do much dainasi’e.’’ — 
J/.P.M. 

5. Oricetulus geiseus obscurus M.-Edw. 

d. 1513. 1522, 1523, 1529, 1530, 1536, 1537, 1545. 

5. 1518, 1519, 1524, 1528, 1538, 1543, 1544. 

5 in spirit. 

These specimens, all in sninmer pelage, difier from the Ciiefoo 
series of griseus^ which are in winter dress, by being slightly 
darker in tone, as compared with the very grey colour of the 
latter animals. Whether this difierence in colour is solely due 
to season remains to be seen when further specimens representing 
other seasons are available for examination 

In addition, the Mongolian specimens seem to have on the 
average rather larger teeth, but the difierence is not quite 
constant. 

Milne-Edwards’s CS'icetuliis ohscuriis was described from 
Sartcliy, some 200 miles S.W. of the present locality, and I 
think Mr. x4.ndersoii's specimens may he provisionally referred to 
it, and that it might be considered as a subspecies of 0. grisem. 

6. Oricetulus campbelli Thos.^ 

d. 1465, 1466, 1468, 1498, 1525, 1527, 1534, 1535, 1546, 

$ . 1467, 1482, 1497, 1526, 1547, 1548. 

Although there are certain discrepancies between tbe measure- 
ments of these specimens, as taken in the fiesh by Mr, Anderson, 
and those recorded by me from Mr. CampbelFs spirit- specimens, 
the agreement in all other respects is too exact, and the localities 
are too close to each other, for there to be any genuine racial 
difference between the two. Probably, variations in the method 
of .'measuring 'the minute tail,.- and' the contracting effect of 
alcohol on the ears would ■account for' such difiei^ences, as exist., 

■The beautifully marked .Hamsters 'of this group have hitherto 
been exceedingly rare in coile'etions, and the ’nice series' obtained ^ 
by Mr. Anderson is of much value. ■■ 

The following, are the flesh-measurements of two old examples 

d . Head and body 88.' mm. ; tail 14 ; 'hind ■foot 12; 'ear 13. 

■ $,.' ,11:; „ ,„'■ 12; MA 

* Ann. M,ag. K. ,H. (7) ,xv. p. 322 (1905). ^ The .positi'oii of the type keaHty wa^s 
incoiTCctly giveii' in this ■description, 'Owing to. a confusion ■ between two" similar 
names. ■ The .proper positio.n is .about 42*40^ y., 11:6*^ '20' E. 
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I did not discover niucii difference in the habits of these two 
Hamsters, but I believe that the long-tailed form {0, griseus) 
burrows for itself, while the short- tailed one {C, camfhelU) is 
more inclined, at least in this region, to take possession of holes 
of the Red-tailed Eat (Meriones), Both species live on the seeds 
and leaves of small plants, among which they can often be seen 
running about in the late evening. Both species are abundant.” — 
ILF. A. 

7. Microtus angustus, sp. n. 

d (old). 1517. Mongolian plateau. Alt. 5000b 4th August, 
1907. B.M. jSTo. 8.3.5.63. Ti/pe. 

A large pale species of the “ SUiiocranms ” group. 

Bize about as in M, (Stenocraniits) sloiczoivi Kastch. General 
colour pale Isabella, resulting from a coarsely lined mixture of 
dull huffy and brown. Sides clearer biiffy ; a marked buff patch, 
probably glandular in nature, just in front of the hips. Hairs of 
under surface cream-buff terminally, the grey bases to the hairs 
showing through. Sides of muzzle and tufts at bases of ears 
rich huffy ; the head otherwise like the body. Ears rather short, 
not projecting above the (summer) fur, the short hairs clothing 
its edges pale biiffy. Hands and feet nniformly dull bnffy above ; 
poliex w’ith a small nail. Tail well clothed, dull huffy, with a 
narrow rather darker line along its upper surface. Skull of the 
extreme Ste7ioc7xmms^^ type, very long and narrow, as showui by 
the measurements given helow’. Palatal foramina rather short. 
Posterior palatal pits deep, the septum between them very 
narrow. Opening of posterior nares narrow^ angular. Bullas of 
average size.:. 

Teeth of the usual cmalis type, -with four spaces and a 
posterior crescent. M 3 with six spaces and an anterior trefoil. 

Dimensions of the type, measured in the flesh ; — 

Head and body 112 mm. ; tail 32 ; hind foot 17 ; ear 10*5. 

Skull— greatest length 26*8 mm. ; basilar length 24; zygomatic 
breadth 12'9; nasals 7x3T; interorbitai breadth 3; posterior 
breadth 1 1 ; palatilar length 13*8; palatal foramina 5* 2 ; length 
of upper tooth -series (crowns) 5*7. 
and as above. ■ 

This A'^ole is an extreme member of the narrow-headed group 
cAled / S%7ioC'7rmius Ayj Kastch enko, but I fail to identify the 
species 'with any liithei-to described. ■ Raddebs Af^ncokc 'mongoliam 
is a' clark-colotired species (“ dorse ■ fusco ”), Microtus. rcaldei and 
"AL gregedis are smaller, dvhileil/, slowmwiscnd M. ticm.Bkcmicus'^ to 
which the dimensions most nearly relate it, are from lo<xdities so 
widely /distant, with .other species intervening, that it cannot 
possibly be.,,, either of them. 

“ Probably rare. Caught by hand among grass and weeds in the 
middle of the afternoon. Ho other specimens could be found, 
'.and there' were no burrows' ahout.”—l/..P.; A.' ' 
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[Allactaga mongolica Eadde. 

IJvpus jaciilus^ var. mongolica Eadde, Eeise S.-O. Sih., Saiis;. 
p. 170 (1862). 

Di'pus [Jacidiis) ami'ulatns M.-Edw. Eecli. Mamm. p. 149 
(1868-74). 

5 . Hara-Ufc^sii, of Ealgan. C. W, Campbell. 

The specimen obtained by Mr. Campbell at Hara-IJssii nearly 
resembles a co-type of A. anrmlata received from the Paris 
Mnseiim, and collected by Pm*e David on the “ plateaux sabloii- 
iieux de Mongolie/' no doubt not very far from tiie present 
locality. But the animal would seem to be referable to tlie 
earlier-published A. mongolica, described by Eadde from the 
northern edge of the Mongolian plateau.] 

8. Lepus tolai Pall. 

c?. 1462. $.1463,1490. 

In 1898 two specimens of this same Hare were obtained by 
Mr. C. W. Campbell at Hara-TJssu. All are in summer pekge, 
so that it is not easy at present to define their differences from the 
Chef 00 and Peking Hare, L, sioinhoei Thos., which Mr. Anderson 
collected in winter and early spring. 

^‘Common in certain localities. The Hare in Mongolia is 
rather strangely fond of the proximity of the native encampments. 
The people say that they come near the camps for protection from 
wolves, and this seems probable, for the Hares have nothing to 
fear from the people, while the Mongol dogs, though fierce and 
strong enough to make even a wolf think twice, are probably 
seldom swift eiiougli to catch a Hare, and, being used merely as 
watch-dogs, they are kept close to the tents.” — M, P. A, 

9, OCHOTONA DAUUBICA Pall. 

Lepus demur icus h L, ogotona Pall. 

B. 1488, 1491, 1508, 1515, 1540. 

$. 1476, 1509, 1521, 1531, 1541, 1542. 

These specimens agree in all essential characters with the 
specimen from Hrga, Mongolia, figured by .Biichner.as 

representing Pallas’s species. ■ With tlie exception, of' a . faded 
dealer’s skin from, “ Am.iirlancl,” they are the 'first examples of 
this .species that the Museum has received, ■ 

There can be no doubt that Pallas’s ■ specific names og'Ot 07 ia and 
dawt(r7aiS: bo,th be same, animal, as explained by 

,'Biichner;' and' B,onhote’s recent, differing from the. latter^, is .due 
to his having ' accepted.,, as con*ect an old .determination ,of .the' 
Museum specimen ' 45,4.21.5, ■ which wvas. .bought from, the 
dealer Brandt , .under .the name, of, Lagomys ogotom^ and said to 
come from Asiatic ..Enssia—Kirgisexi.”.,. 

.' .But this specimen,, which ''is certainly not ogotome^, {==^daimTim\: 
'..is the type of Ogoioma paUasii, a name given.. , by Dray to Water- 

'; A'E,Z.S..1904*.fi.p.216.:' 
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house’s Lagoinys ogotoma. the description of wliicli was based on 
this specimen, wdiile the skull characters of the genus Ogotoma^ a,s 
given l'3y w-ere also drawn up from it. And it has been 

again redescribed hj Bonhote as Ochoiona ogotona, and stated to 
be nearly related to 0. ladmensis Giintii. 

The name 0, paUasi and the descriptions above quoted will 
therefore have to be reckoned wdth by future waiters about this 
difficult group. 

ISTot common' — somewhat diurnal. Frequents the hill-sides 
where grows a stiff fragrant weed on which it seems to feed. In 
several old fox-burrows I found great masses of cuttings of this 
■weed, and in that immediate vicinity trapped five of the series. 
Their burrows are not clean-cut and vary greatly in diameter. 
Where several of these animals live near together their holes 
are connected on the surface by a network of little trails. The 
presence of these animals is generally betrayed by little piles of 
spherical droppings at the mouth of the burrow, indicating also 
that the occupants are cleanly iu habit.” — M. F. A. 

3. Descriptions of new Species of Butterflies of the Division 
Ehopalocera from Africa and from New Guinea. By 
G. T. Bethune-BaivEK, F.L.S., F.Z.S. 

[Received January 21, 1908.] 

(Plates YIII. & IX.'D 

Aceea BENI, sp. n. 

(S , Both wings bright orange-red. Primaries with termea 
and apical half of costa linear, black, with all the terminal parts 
of the veins outlined finely with black, tapering finer basewards ; 
a black spot in the ceil, another at the end of the cell, beyoncl 
this three subcostal confluent small spots with a larger one shifted 
outwaivls between veins 4 and 5 and a smaller spot below it 
between 3 and 4, a spot below the end of the cell, two bet-ween 
veins 1 and 2, one near the base and one near the termen. 
Secondaries with costa narrowdy black, with a subterminal scal- 
loped line confluent with the costa along the veins, temiinal part 
of veins slightly marked with black, base irregtilaily restiictedly 
black; a series of three subbasal spots, that in the cell shifted 
slightly outwards, a spot at the upper end of the cell ; a curved 
series of postinedial spots, that near the angle of vein 2 shifted 
well ill wards with one below it shifted well outwards. — l^nck?* 
'■'side. 'Primaries aS" above, but paler. - : Secondaries ochreous, with 
pink ,'iiiternerviilar stripes; the; spots as above, but smaller,,' and,' 
the base broken up into five or six spots instead of l)eing all 
confluent as above. 

2 . Both wings dirty brown, with smaller spots and no basal 
spot ill tlie fold of the primaiies. Becondaiies with the black 
For exiJanation of tli^ Plates, see j). 120. 









1908. ]■ SPECIES OP RHOPALOCERAN BETTERFUES. Ill 

teriiien heavily accentuated. Under side like tlie iiiale. but dirty 
oclireoiis. 

Expanse, S ^2, 5 56 mm. 

Hcd). Angola. 

Types in my collection. 

PeXTILA ?tIULTIPLAOATA, sp. 11. 

Thorax black ; abdomen pale tawny. 

Both wings tawny, with somewhat scalloped very broad black 
outer margins. Primaries wdth costa narrowly black, with two 
Mackish spots over the cell, a larger one at the end of the celh 
and three postmedial spots in a curve from vein 1 to 3, one 
between each vein. Secondaries with a spot closing the cell, and 
a postmedial series of seven spots following the course of tlie 
black termen, the lower three spots being more basewards than 
the upper four. — Underside, Primaries tawny, with apical half of 
termen yellowish. Three spots over the cell, one closing it and 
another spot betw'een veins 1 and 2 near the angle ; a postmedial 
series of eight spots beginning at and. above the third costal spot ; 
a siibterminal series of six spots, the apical three being broad 
dashes, the tornal three being largish spots. Secondaries paler 
than primaries ; a ciiiwed series of five basal spots, the one on the 
costa and that in the cell very small, the three lower curved ones 
large, ending below the angle of vein 3 ; a postmedial series of 
nine large spots, extending around the greater portion of the 
wing; a siibterminal series of seven large .spots. 

Expanse 40 mm. 

Eah. Makala, Congo Free State. 

Ill the Poweli-Cotton collection. 

This species belongs to the P. mnenaida Hew, group. 

CiTRIXOPHILA UNIPUXCTATA, Sp. n. 

2 . Both wings lemon-yellow. Primaries with apical area 
broadly black in a fairly even curve internally, except that thei’e 
is a. slight break at vein 4, tapering down to about vein 2, where 
it ends. Secondaries with termen very finely black, .frequently 
interrupted by the yellow gi’oimd. — Under side. Both the wings 
paler lemon-yellow, with a single black spot at the end of the cel! 
in each. , Primaries with the black apex showing slightly through, 
'the' costa and termen finely dotted with .black allround. Secoii- 
daries with termen finely dotted with black at the, veins. 

Expanse 34, mm. 

Paf)., Makala, Congo .Free State March.. 

In. the Powell- Cotton collection. 

Deuborax makala, sp, n. , .■(Plate IX. fig. 4.) 

S.. Botli,w,ings brilliant 'metallic ,, bluish, green,, of a to,ne'".of 
colour not. uncommon .in.the'Xeotropical'PAccfe, but very unusual 
in' the Western Semisphe-re. ,■ Primaries ' 'with costa. , ' narrowly , 
black; apex broa..dly ■ black, ; 'tapering' narrowly 'to. about, veiii', ,' 2 ,., 
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Secondaries wdtli costa blackish to vein 7, a small round creamy sex- 
spot on the upper margin of the cell ; termeii with a fine linear 
Ifiack line with white fringes. — Under side. Both wings white. 
Primaries with a very broad olive-brown termen, having a fine 
intersecting white line from the tornns to vein 4 or 5, and a second 
short fine white intersecting external dash from the tornns to 
about vein 2 ; a very bi-oad, olive-brown, waved tapering post- 
medial band immediately beyond the cell right acioss the wing, 
a small pencil of black hairs a third from the base of the inner 
margin. Secondaries : apex with a short apical olive-brown dash 
and a very broad olive-brown subterminal band from just beyond 
the apex to the anal angle, the anal portion largely suffused with 
orange-red, a deep black oval spot between veins 2 and 3, with a 
smaller black lobe-spot somewhat sufiused with very pale bluish- 
metallic scales ; sex-spot showing through olive-brown. 

Expanse 32-36 mm. 

Hah. Makala, Congo Free State : June. 

In my collection and in that of Major Powell -Cotton. 

This species is nearest Hypolycmia naara Hew., but has no 
sex-spot in the primaries. 

Deudoryx ituri, sp. n. (Plate IX. fig. 7.) 

. Both wings lustrous cobalt-blue. Primaries %vith costa 
narrowly black ; apex very broadly black, tapering gi'adually to 
the tornus, the blue area being giudually rounded off externally. 
Secondaries with costa blackish to vein 7 ; termen linear, bfirck ; a 
fair-sized creamy sex-mark above the cell, and a small pencil of 
black hairs between veins 1 and ‘2^,— Under side. Both wings white, 
with apex and termen of primaries broadly grey, with a whitish 
bisecting line ; postmedial line broadly fawn-yellow, occasionally 
nearly straight, but genei*ally with an internal curve more or less 
strong ; inner margin with a pencil of pale yellow hairs about a 
third from the base. Secondaries with termen broadly grey, 
witli a W'hitlsh bisecting line, an oval black spot between veins 2 
and B in a large pale yellow patch extending more or less to the 
lobe, which has a small black spot with a sliglit metallic-blue 
edging above, over which is an angled orange-red line. Post- 
medial line broadly yellow, broken at vein 4, with a double angle 
between veins .1 and 3, ■ The -sex-sj^ot' .showing through very 
slightly. Two tails, one at, vein 2, another at 3,; at 4 a tooth. 
".Expanse 33-36 mm. 

Hah. Makala., Congo Fi^ee -State : April. - 
■ In: my. collection. .and in that of Major Powell- Cotton. 

Deudoryx elealodes, sp. n. ■ . (Plate IX. fig. 6.) ' . ' 

.J. Both wings bright .bine, not lustrous. , Primaries 'with, the 
apex'' broadly blackish, tapering'very rapidly off : oii" the costa .'and 
less, rapidly.. on .the termen 'to the.'-ho.rnus, w.here, it "'is ^linear. 
Secondaries,, with .'costa blackish .to 'vein ,7. Ta.il ' at vein -2 lo'iig 
■and ,,fi,n.e, ''.at vein. 3' ..quite, short,- .The' ,' small sex-patch'' between.,' 
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veins I fwid 2 similar to that hi D, eleala Hew. Lolie sligiitly 
' developed. — Under side. Both wings diitw wdiitisii all over, without 
any grey border to the tei'men. Piamaries ivith a very 

sligiitlj oblique, pale yellow postrnedial line tapering; into a- point 
on the fold ; siilhei-ininal line obscure, very pale yellow : a sex- 
pencil of black liairs on the fold. Secondaries wit'll the two 
lines of the primaries continued through. Lolie-spot Idack, very 
small, with a. minute spot of metallic-blue scales above ; second 
spot in patch of obscure veiy pale yellow, with a trace of 
whitish- blue siilmietallic scales at its upper edge. 

Expanse 26-32 iiim. 

Hah. Makala, Congo Free State. 

Ill my collection and in that of Major Porvell- Cotton. 

This species is a near ally of D. eleala Hew., but the blue of 
the upper side is quite different — being blue, not green ; the under 
side is also different and the markings readily distinguishable. 

loLAUs COTTOXI, sp, 11 . (Plate IX. fig. 14.) 

d . Primaries brilliant metallic lustrous greenish blue, extending 
over the cell and two-thirds of the radial area below vein 4 and 
the entire lower portion of the wing. Costa broadly black, apex 
black to the cell; termen tapering rapidly to vein 2. ' Secondaries 
entirely brilliant greenish blue like the primary, with almost 
linear black termen, apex with black very restricted, a large 
lilack shiny sexual patcdi to over the cell. Fringes snow-white, — • 
Under side. Both wings ivhite. Primaries with apex broadly grey, 
rapidly tapering to vein 1 a short interrupted linear line from 
vein 6 to 3, with the white of the wing broadly edging it oiit- 
Avardly. Secondaiies with a linear blackish siibtermiiial line 
(iiitermpted at the veins) from the costa to the inner niai'gin, 
angled a.s usual between veins 1 and 2 ; a defined small blood-red 
spot iDetwmeii veins 2 and 3 ; iobe-spot black, quite small, edged 
externally with bronzy metallic green and above with a, small 
l>lood-red patch, over the ]ower part of wrhicli are superimposed 
pale metallic-blue scales ; three shortish tails, the. third little 
more than a, tooth. 

Expanse 38 mm. 

' Hah. Makala,, Beni, Congo Free State : July. 

Type in the Powell-Cotton collection. 

lOLAUS BILINEATA, sp. n.'’ 

5 .//Primaries brown, with three-quarters of the' fold and the 
cell and the angle hetw^een veins .2 ancl '4 wiiitish, suffused 'more 
;or less with' very 'pale metallic 'blue, the .outer part' having ' dess 
suffusion. Secoiiclaries brownish, wi'tb the 'basal twn4hirds suf- 
fused with very pale .metallic blue, pa' wiiite subterminal stripe 
bisecting t!ieH3road bimvn termen, a vermilion anal spot, am.! 
'.a .black, marginal' spot with slight '.metallic-bluish;. scuIes.—£T,iJ€r; 

' Both wings "White.' ; Piim'aries with a; defined brown ',.'ex- 
.•ciirve'd .postrnedial stripe, very, slightly .waved, .between each vei.n., 
.Piioa.Eoom Soa----1908,;..Ho.'YIII. , 8 .. 'k;,'/, : 
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but not broken ; a similar, muck bi*oader, but lessulefiiied sub™ 
teraiiiial stripe f'min vein 8 or 9; apical .half of terminal 

area, suffused witli l)rownish to the postmedial line, torrial Iialf 
suffused nearly to the subterniiiial line. Secondaries with a 
similar brown postmedial stripe as in the primaries, but inter- 
rupted above the verinilion patch ; subterniinal line yellowish 
brown to the vermilion patch ; a dark suffused shading precedes 
the teriiien ; a largish patch of bright red (almost vermilion) from 
above vein 3 into tbe lobe, wdth a black spot below vein 3, edged 
above wdth a, dash of brilliant metallic pale blue, a similar dash 
extending to tlie lobe, a small black spot in the lobe ; three tails,, 
that at the lobe being the shortest. 

Expa,nse 34 mm. 

Ilab, Makala, Congo Free State : Mai*cli. 

Type in the Pow'ell-Cotton collection. 

The in ensure iiieiit of this species may not be norinal; it is in- 
poor condition arid slightly sluivelled, the left secondary being 
much smaller than tbe right. 

POWELLANA, geil. 110 V. 

Palpi with second segment scaled smoothly and somewdiat 
swollen, reaching well above the vertex ; third segment longish, 
fine, smoothly scaled ; eyes smooth ; antennae tapering very 
graduall}^' into a yeiy fine club. — A^eicration, Priniaries witli 
vein 2 a third from the angle, 3 from ^vell before the ii-ngle,, 
4 from the lower angle, 5 from above the middle of the disco™ 
celkilars, 6 from the upper angle, 7, 8, and 9 foiked, 8 near apex,, 
Saveli beyond the middle, 10 and 11 stalked from a short stalk 
from the cell. Secondaries with vein 2 from beyond the middle,, 
Band 4 from the io'wer angle,, 5 from well above the middle,, 
7 from a third before the angle. Wings ample. Primaries : 
costa strongly but evenly arched ; termeii evenly curved. Secon- 
daries snbtriangulai* ; termen evenly arched ; ■a,pex angled, anal-' 

„ angle soiiiewhat ficiite. 

Type, FoweUmia cottoni B.-B. 

' PoWELLANA COITONI, Sp. XI, (Plate IX. fig. 13.) 

d ' Both wings cobalt-blue. Primaries with apex broadly 
black, extending slightly into the. costa; termen very broadly 
blackish, ; invading the blue in. a slight imvard curve,' tapering 
' very little at' the torniis. ■ Secondaries with costa broa.dish black, 
'.'termen. less .broadly black,, fold grey from' vein 1. Fringes 
■ 'Whitish .In' both' 'wings. — 'Under side. Both wings with broftd 
''y^abra-like' stripes 'alternating, snbliistrous white and olive-bixnvii 
' with fine 'linear 'subterminal .lines termen finely browm. Primaries 
Avith' the .'final ' zebra' stripe in the postmedial area met at ' right 
angles below- the apex by a horizontal stripe from the middle of 
'. the 'Costa, ; over vvh'ich Is a short. 'similar 'dash a "double 'cixrve.d',' 
.''"Subterminal' '.browni' line,- parallel. 'with the' termen,''. tonches'.'lhe''.' 
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angle just referred to. Secondaries 'with a curved subterriiiiial 
line as in the primaries, but double only between veins 4 and 6. 
Expanse 44 inm. 

Hah. Makala,, Congo Free State : June. 

In the Powell -Cotton collection. 

Tlie under side of this species at once separates it from all others., 
Leptomyrina makala, sp. n. 

Both wdngs dark lirowiiish grey. Primaries with one or two 
ocellated spots at the torniis, the pupil blackish, the iris creamy. 
Secondaries wuth t\vo similar spots at the anal angle and above 
them a. teiniinal stripe margined on each side by a fine creaniy 
line interrupted at the veins, a second fine creamy line nearer the 
cell also interrupted. — Under side warm stone-grey. Primaries 
with cell closed by a pale brownish dash with white centre, above 
and beyond this two small brown costal spots ; postiiiedial stripe 
brown edged witli white, broken slightly below vein 4 ; sub- 
terminal line brown, white-edged, curved inversely to the 
postmedial line, with a black spot in the tornus. Secondaries 
with a pale brownish dash closing the cell with a white centre, 
above it below the costal vein and nearer the base a twin spot, 
another spot at about the centre of the costa; on the inner 
margin a spot below the cell -spot ; a very interrupted postmedial 
line strongly fractured below vein 4; subterminal line slightly 
interrupted and exciirved, another indefinite line beyond it, a 
black spot between veins 2 and 3 and another at the lobe, both 
edged above with orange-yellow. A long brown tail edged with 
wdiite. 

Expanse 2'9~31 mm. 

Ilab. Makala, Congo Free State. 

In my collection and in that of Major Powell-Oottoii. 

Hypocista aroa, sp. n. (Plate IX. fig. 3.) 

o' . Both wings sooty-brown with white areas. Primaries I’iith 
the central two -thirds of inner margin and fold white extending 
obliquely to vein 4, above wliicli the white disappears in vapoury 
smoky-brown. Secondaries almost sooty-black with extreme base 
brown; the anteniedial, medial, and postmedial areas pure white, 
invading the broad blackish subterminal 'maigin in an .acute 
angle between veins 4 and -5; ,an oval deep black subtermiiial 
spot between veins 2 and 4 with two minute white pupils, the 
upper one, smaller, than .the lower. — Underside. Primaries siiiiiila,.r 
' to the upper side, but the white area m,ore defined. Secondaries 
similar to the upper side, but the' white area more restricted and 
the, black oval spot ringed with .yellowdsh, then finely with black,, 
and, again' more broadly with silveiy; a similar smaller , round 
spot at the upper apex.; termen-with a broad 'silvery line. ■ 

: 'Expanse 44 mm,,; 

Hah. Aroa 'Kiver, Britisb ,Xew. Guinea. ■ 

'' Type in mv 'Collection,.' 



lie; 


MR. G. T BETH XINE-B AKER ON NEW 


[Fel>. 18, 


TjIAHMAINA, <4*011. HOY. 

' soc’oiitl long, lui/ired, re!H*linig alK>\-e vi"‘rfii‘'x ; 

tliirfi s(».gniet'’it; iModonitoIy long*, sihnost iRikiMl, ; sliort., 

micliiiig only jnst beyond i-,lie 'middle of* t.lioeosii'i. Eyt's lia;i;ry. 

Neurali/rii, .[’’rinm-iies : vein 'from M.bou't. a, 'l.hird 1'M‘fore 't-iie 
iower n.'iig'le, 'from well, before the .‘tiigle, A. fro.m iJn' jiiig'liy 
r> 'I’roiii nijoiit tbe i',v,nt,l,dle of tilie (.lisiH')eellula.'rs, \\ nrui 7 fro'in i),be 
nppm* .ingle, tlie latter ending on tlie eosta j'nst in fronf- o'f the 
n|K‘\, H stidl^ed with 7 near costa., d a.hsent, 11) .from t]n"‘ (‘tdl, 
i J riaing ra jiidly to 12 and lyitig along it nearly a ll its lengtii, I ait 
not a,iia,stoni()sing. Beixmdaides : 2 from well l)(‘fore th<‘ a.ngh,', 
3 and 4 from, tiie angle, 5 from alK)\a3 the middle of t],n:i dis(,H,o 
cellnlai'S, 7 f;roin just in front of the angle. 

41}’'pe, Thxmim(dna E.-B. 

41 f:rAi:nM'AIN.A URANO'l'HA'ljM:A, Sj>. T'l. (]:dato J,X. flgs. 8 y , h 5 .) 
d' . J.:)oth, W'i'ngs blackish. P.r.imai'ies with, the basal two-tliirxls 
Iwigl'itisli bine, the l)lue (.)c*enpyirjg the lower half of tlie eidl only. 
Secondaries w*ith tlie under side white, shouiug thinugli on the 
costa, aiid as a spot beyond the cell. Fiinges ti.issehatfetl vvh.it(:^ 

,aml black. Under side, .Both, 'wings white w,ith ocadhiteil s|:)(,>t',s. 

]?i*iiiiaih:‘S with a lilack costal L»«“sliaptMl rnark at 'tihe base, a bla.idc 
dash a,t the centre of the costa., a sulitei'iniiml iiTegula;r i’<:,hv' o'f 
brownisl.ngrey spots encii-eled. narrowly 'witli blacJcisfi ; direii’tly 
outside this row; is a strongly seallo;pod pale bro'wnisli-grey .liinx 
iSecomlaries largely tilled with confluent liiackisli, spots, an irregvdar 
smallish hlack pahcli at- the base; -tliree /spots a.eross tlie middle of 
the wdi,ig,'the fi,rst and third with'-'wliite pupils, tl'ie second, -at :tiie 
end; of tlie cell more or less greyish ; t'wo bla,ek i‘inged spots 'wit}li 
-white p'upils on the costa in fi*o.nt of the., apex; a suliterminal 
i‘Ow of six blaxik confluent spots rising on vein 6, tlie li,i*st four 
sliglitly curved, the tifth and si xtli. ' si lifted .ri.glit ' i'liwards, .not 
entirely fi’actiired, but coming just below the three sfiots acn'»ss 
■the' middle; tern,i,on lieyond these spots pale greyisli ],ir<,nvn, witli 
sxn-all 'ivhite spots on tlie ter me.n. 

5 . Like the nude, but \vith the blue ' of the upper srirface 
■replaced liy- w/liitfO and with, a sma.ll wliitisli (tcistal p!itci,i, hefc.n.'o 
tlie apt*x and a wiiite spot below it, 

■ jh\'])ause 27- nun. 

Angab'i'inga Eha/w, Biitisli KeuM,4ni'n 
- -Type in tlie Tri'ug M,'useum. '.- 

' /' "CIyanibis owGAiiRA, sp.'n. ■ (Plate YIII. iig. 17.) 

- 'db -Both,' 'wiiigs : pale slightly lustrous .sky-bhie. ■ ' ,Pnmf'n‘i<<s 
'with a -trace of .white in the .angle of veins';) a, ml A; ter men 
rather narrowly black, tapering slightly towanls tin; toiaius. 
'Seco'nclaims'''witii'tlKbco^^ to .the. cell a, ml vein (> ; ternnm 

'very narrowly black., — '-UAidm*' side. Both wdngs greyish whiix;' w itli 
pale ' Hver-hrow'ii ', m,arkiiigs..,. ■' 'Primaries ' with 'Cell closed, by a 
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sliglitily 5 i;n,Ried djisli; })ostinedian line spotted, the costal spot 
s'liiftod A\Tdl ii'iwai'dSj all the spots iiiterropted at tlie veins, 
follow'ed, closely l>y the subteiauiiial line of ciirA’ed iiiternerviiljir' 
(laslios ; tiaaiien. very iivieh'' lineai;*, pi'eceded 1 >y a., roA\' of 1 :)roAmish. 
dots. Second aries witli a, Irisal series (,)f thi'ee points; a small 
spot just outside this series in tlie middle of tlie cell, vvitii another 
lielow it on the iiiiioi* iu.a.i*i>-iii ; cell closed hy a, fine line ; a post- 
medial iri‘eg‘iila:i‘ series of s]:.»ots, tlie costrd one tlie dai‘kest, the 
second sliifted inv^ards, tliird and fourth well ontwaids, witli a 
fifth small one below, sixth shifted inwaials, seventh sliglitly 
angled outwa.rds ; snlitermina,! line fine, scidlopied, internerviilar 
small spots lying in the s(^allop>s ; teriiien finely linear. 

5 witli a. snhovate wliite patcli in the primaries in the radial 
are:i ; apical and terminal a/i'eas Aviry broadly black nearly np to 
the white pa-tcli. Secondaries with the termen naiinwly black, 
preceded liy a, rowyf internervuhir small lilack spots. Under side 
ii]^:e tlie male. 

Expanse 30 mm. 

Hal). Owgarra. and Arigaliunga River, Eiitisli I^ew Guinea. 

Ty])e in my collection, other specimens in the Tring Museum. 

Oyakiris niiiTCEi B.-B. (Plate VIII. fig.. 16.) , 

5 . Both, Avings lustrous silvery lilue, the primaries more 
metallic than the seconda.ries. Primaries Avdtli the costa very 
hi'oailly and uniformly lilack to half over the cell ; apical area a,tid 
termen. }' 6 t nioi*e hroaiily lilack. Secondaries Avith costa greyish 
bi'OAVii over tlie cell and heloAV' vein 6 , a row of suliterininal round 
small black spots, Under side like the male, as described by me 
in tlie .Aini. & Mag. Nat. Hist. ser. 7, vol. xvii. p. 102 (1906). 

This female is in tlie Tring Museum, from tlie Angaihunga 
River, E. N. Guinea.. 

Gyaniiiis agesika B.-B. (Plate Till. fig. 10.) 

2 . Both wings pale sublustroiis lilue. Piimaiies with the 
costai liroadly black; termen rather broailer bla,ek. Secondaries 
witli the costa- sooty grey 'to oatai* vein 7 ; 1 0 , 1*111 en with a row of 
i..iitei'ne,rvular 'Idack sjiots. ■Unde.r'side like tlie male as described^, 
he. p. 103, ' y 

111 the Tring .Museum from tlie Angahuuga Riv’er, B. N, "Guinea. 

Oyaniris BiAGi, sp. , 11 . (P.late YIIU fig. 1 1.) 

cS Both. Avin'gs .pale violet-blue, witli "'very fin,e linea-r 1 :)i*oav'ii 
teiriieri.— Both, wings silvery greyisli , Avhite. , ' Pri- 
niai'ies Avit.h the cell closed .by a yellowish dasli,; postmedial line 
yellowisli,' twice broken, -the first spot ■ detached wcdl inwards as 
also the .bottom spot beloAVA-ein 3,- the' .middle |,,)ortio,n, between 
A'-eins . 6 and 3 straight .and ■ confi.uent, subteriiiinal roAV .of' 
yelloAvish. scallops ; termen ■ Avith ^ . pale ■ . 'yelloAvish ' internerviilar 
dashes. Secondaries . with three' ^ siibbasal ■: yellowish ' dots, " the 
iniddlo one i'n tlie cell :sh,if ted,. b.ut\vards,'anoth'er dot o'n the .inner 
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iiiawgiii rHXiwIy l)e]<nv yclhiwi.sli <l;jsh 

ineiliiil row of spots lirokon ;>'t v<.‘in t>, tli(‘ thi:i'<L ;iimI ilftii 

iie:i:rly (X)?illiioivt mihI .sliil'trHl woll tHitw'jirds, smcx'ii-ii iirwiirds 
;vri<l isolate!, (viylilJi outova.r^ls ; .SMhtoruiiual lin(‘ s*‘."inn(,irf|, 
by w row of intornorx’ular dots. 

.Ex|,K'yis<'^ 81 Him. 

IlalK Jb’aM’ii bOOf) ft., N. (Jiiinra. 

l.'' 3 tpe ill :my (xirioctioo. 

Urol.AMI’ES, golu MOV. 

Falpi roiiglily scmIc.hI ; oiu! sogiHCot snioo! Ii, |H»!‘ri‘rla not 
iiptiiriiod, soet.oul sogineiit noi- jvs long as u|;5 t'o tlio \'orO'‘X, .llyos 
lurii^x— l;b*iiiiarios : voiii 8 from just tlw' loiddlo 

lit ttuY cyII, 3 fiYiin in front of the anglo. 1 fivaii iln' aiiglo, 
5 from jibovo the middh* of the disiaH'oIhrlars, (» from t-lie M|ip(*r 
angle, 7 aiul 8 iihsmdi, 3 from the eell, 10 from the ee!h 1 1 aiiasi.o- 
inosing very' sliortiN' with 1 8. Herondaries with A oin 8 froiii near 
tlie mithlle of the eell, 8 from just V>efore the aiighx 4 front iln^ 
Miig'hg o frotn aliove the middle, 7 from well IhIVoy* I Ik* t!|>}:ter 
ang'lce Ihaiiiiiries with eosta. stronglx" arc'hed, tmanen holdly 
curvixl. Wings liromh Heeonda.ries e\'onl\^' reaimh'd, of rntidertite 
size. 

Ty'i'iOj f 

I,J:poLAi\i:r'ES STiirA'rA, sp. ii. (];'*la..te IX. fig. 15.) 

Eoth, wings dnll ptirple, with a, svilidned 'hot. stii’ong nnrtallie 
.lustre; terinen in eanh. 'wi-ng lti’<:rnllj hlaeklsli, ra^tln-*!.* indelinite. 

Tlie iu:i.dtn‘-siirttit^e ,n:iivrkings .show dimly throngli. /.5e/e/‘ 

Botli'Avings 'w'liite, witli oblirjne' hroa.<l l.wown hands, .I'^rima.riiNS 
' AV'ith. a. very (>l)li(,|ne snbl)a.s5il fia.nd'; mediid ba.nd i.irojnh but. ra,i,:>lK,‘r 
less olilic'juo ; postmedia.l .ba.ml a.tinost spotted, less oblitpie, again 
sliglii.l 3 ' Irrtiken at vein 7, a. snl.itermina.l row of sea4lo;p(:Ml spots; 
t.ermmi witli fine wliitt-i ila-shes in tlte sea.lltJps ,jnst ,mm,it,ih.,a,ie»'h'' 
Tlw postmetlial ba.nd lias ji fracas of ii fialo internal band. 
SiH‘o,n,daries "witli t-lm same ba.mls as 'in, the primaries, lint- t■lle 
iKistna.M'iial one is (.vntirely b.roken at v'idndV- a.nd it. has a tflst.'inei- 
'W'l i i tvish i 1 1 l.t ‘ r m \ I ja.gg<x;l ' I i n e, Foil eh .ised ■ 1>\‘ 'a I ,)r< ,» w 1 1 « .las,! i , 

Jtlx:{'>ai„i.se 8(,) nrm. 

' ffab Aroa.tRiver,.4()0(4-^^5{KK) ft. ^ ■' ' ' 

Type in tlie dh,*iiig Mnsennn , 

CU,:iMn:mTA, gtnn rnrv . 

Itilpi with second, segment .fringed wit.h long hair iraehiiig 
a.hove the veitex, third. segnientlsHortish, smont.ldy siuIihI ; fix ms 
tidekly ha-ircHl ; eyes densely, Inurj ;'antenTne reaching heyoud t-fu^ 
middle of costa^ ending 'ixv a gradually tapeix'd ehd>.— d ea're//ee. 
Primaries, with' vein' 2,tinm a^t}mxt^in'ftt)l^t of the lower anghg 
8 from well in front ''of ■the:’ 'angles 4 from fdie a.ngh*, 5 front fJn^ 
iniddle ,:of the diBcocellidate'.'B'Tten , the npiH‘J* tt.ngkg 7 and 8 
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.stnlkecl on n long stalk from just in front of angle, 9 absent, 
lb from tlie cell, 11 rising lupidlyto 12 and sboi-tly anastomosing 
w'itli it. Seeombiries witli vein 2 from well befoi'e tlie lower 
angle, M and 4 on a sliort stalk fi‘om tlie angle, 5 fi*om about the 
middle of the diseoeelluLirs, 7 from just before tlie upper angle. 

Ty|)e, Oallictlta cyara^ 

CkivLxcTiTA cjyAiiA, sp. 11 , (Pi.ate VIII, iig. L) 

d. Primaries very dark b;rown, with a lai*ge siibovate black 
nieilijin pabch wliose edges are shot with, purplish blue : this 
spot is composed of differently placed scales, as in the African 
genus UrarnotJuMwia Bth, only in a. different position, and I 
should expect it to he sexual. Fringes l)row.n. Secondaries 
white, sliglitly cinamy, with a very bi*oa,d Idackisli costa and 
.somewhat less broad hlackisli tei'inen, base very I'estricted black. 
Fringes tessellate<l bLick and white. — Under side. Both wings 
wliite Avitli l)i*own iiiarlviiigs. Piimaries with base lirown except 
foi‘ {i wliite costal dash, a- broad outwai-dly oliliipie ii‘i*egular 
median band, a broadish postmedial band to vein 2 curved and 
.slightly tapering ; termen very broadly brown. Secondaries with 
base and inner margin brown, the base having, as it were, two 
.sharply rectangular steps in it, inner ina.rgin obscurely marked 
witli whitish ; termen broadly but irregularly brown, vitli a 
black marginal spot between veins 2 and 3 and at the angle 
edged aliox^e witli metallic blue, a short tail at vein 2. An 
isola.ted (piadrangular spot in the middle of the costa. 

Expanse 30 mm. 

llxd). Owgarra, ; Angalmnga River, 6000 feet. 

lYpe ill iny collection, other specimens in tlie Tring Mriseum. 

I have a single specimen f rom Owga,rra. ; but there is a series 
from, tlie Angabunga River, a sma.ll trilmtary of the la,rger 
>St. Josepii River, 

AIambara, gen, nov. 

Pjilpi iipturned, second segment thicddy sealed, with long hairs, 
tapering shoi-ter to ’the third segment, rea.ching alipvetlie vertex, 
tliird siegiiumt sinoothly scaled, longisli ; antemiai reaching to 
beyond the centre of costa, not long, teiin.iimtiiig;in a chiln ' Head 
a.iid f'rons tl;iickly Jiaii^ed ; eyes haii*y. ,I^egB smooth, ,mid tiliiai 
witli a. short pencil of hairs on tlie inner side at the fenioi-al joint. 
W,irigs— -Primaries with costa .strongly ■ .arched, termen slightly 
3,‘oiiiK,ie(:l at aj,)ex, and tomus almost excavated l)eti\^een veins 3 
■and 6. 'W ing*s liroad. , Seco.nda.rxes with teianen straight from below 
v<3iii 7 to vein A.-^-iYeAircction., Piimaries with ' vein 2 from beyond" 
tlie middle of, the '.cell, 3 from ’just, before the lower angle, 4 from 
the lower angle, ,5 finm abo.ve -the.' middle of the discocellalars, 
.6 a.iid 7 on a veiy short stalk from the upper angle in the male; 
in the, female (> from the. angle, 7 foom 'the' cell,,' 8 'stalked. from .7y 
'from near the apex, 9 'and '10 absent, 11 with a^ minute , bar to. 12. 
Becondaries with vein 2 from beyond the' cell, '3 and 4 .from' the 
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si;ii,i»-le, 5 'fix>iT!. ftbtwM tlie iiiiOil'Ie, 0 f-ind 7 fRom tlie ii|>|,H^r ; 

ill t'ho feiiMile vein 7 l‘i‘oin the eell, not 'I'rou:! "the ii'i'igle. 

Tyi'ie, Ilmyilifim iNf/ro/rif^vetMa 

i\!,AMl':lA'RA, NIC {iOiR'I'INl -TATA. S'j). U, ( Blntc‘ VJJJ,,. iig. A.) 

0. 'Botli wiiigis white, 'with ix'stiriekMl hlaek lia.ses, Priioa'ries 
'with, M lilawk s'pot closing the <.*(‘11, co>st..a. im.rr<tw,iy'' hlnclv ; apcix: aiwl 
teriuon to 'vei.n ,1, ve.ry l".'»roa(lly h.Iaek, th,e tiliick: Mpie-ai nryn. 
retici'ii'ng nearly to the cell niul to ti'U‘ middle ol' tln^ et'jsta, "wltli 
a- deep i.ndentatioo, betAveeii '\''eins 3 a.iid 4. Heco,iHlai*i<:‘S 'witJ'i the 
Idack spots of tlie 'iiiidei* side sho'wii.ig through, Jiiid a. hlacd;, l,:rr- 
inii'iul sliort dash at vein 2. — Under side. Priniii.'ries w',hit(.N with, 
a IiMsal bhie'k spot, a la.rge oliloi'ig s|'>ot at t,he end oi,‘ tlie cell, a 
very liroad irregular angled hlaek liand from just IxAamd tlie 
iidddle of tlie eosts: to the termen, Uie I'a.dijd and tairmiual an^as 
being black Irdween veins 5 and 2 ; apic-al area w-lrhe with a. 
sinall lilack: africal .s|)ot. StHAirnlarios ereainy white, with a, sul>- 
basal roiiiul bliudv vspot ])etween vein B and the ech, Indow whieli. 
is a threcnaiTned liasid mark (reminding o'ne of tlic;' ,M'aii.v ,Arnis); 
post'inedia] stripe hla,ek, vc-ay interr'upted, eoi'isisting of a, <,‘ostal, 
a|>i(:*a! spot witdi a. liroadish dasli holow it; slrifted inwiirds, and 
a, sinall black spot below it, a. black crescent shifted outwards, a 
spot lielovs" it in tlie angle of vein d, an<l furthei* in nnother vspot 
in the angle of \'ein 2, lielow which shifted sliglitly outw'ards is a 
broad dasli to tlie middle of tlie inner marg'in, a lilack spot liolow 
on this nmrgin, and I'l black spot on, tlie termen betweia'i ^-eins 2 
and '3. 

5 like the male but in th,o prima'ries the basal black |:,)atch, 
extends nearly all ' .over the cell, and is' conlinent "with, the a},iicfil 
area,' 'wd,:iilst in the-' seeoiida.ries there is a.- -slight s'uhiiernirnal 
browmish dusted indefinite line. 

.- ,E,x pause 30 inm, , 

^ .Hub, Biagi, 5000 ft., January;' Owgarra-. 

Types 'in m}" collectio'ii, other speci,mens in tlie Tring M';u,seiinn 

' CANBAUI'imS MA'EIA, sp. - 11 . . 

Botlrwings uniform dull iiiaa'ive“-hlu(i, \vith,',fi'i'ie l,>'lack' lim,ia;r 
'costa and tcaanen, and 'wlri'fce Under side. Botli wings. 

pur(‘, shining white, witli fimi linear pale ciclirecvus-bro'wti 'markings. 
Primaries with a twicje-lmiken postmedia, 1 line, the .middles part 
1 k4w(msi veins 2 inicl C> shifted ontwaids, a siiliterminal lim^ 
composcnl of fine interncH’ViiIar daslies ; termen \’ery :tim% linear, 
brown; seeoiidaiies with four basal points helrw each other, 

,' li , larger . point below the 'ai^de of vein 2, a , fine dasli aho\'c the 
:, 'angle. of velir 7 tlie postmedial liroken .,asfin, tlie priimrih.^s, 

'■ bnt.,'th,e .inidclle part shifted further n'uit ; subter urinal lim^ cum- 
'I'liected .throughout, a,ve,xy fine'.; brown' Hneai*. termen,,, a, l)la.ck spot, 
-at the 'angle, 'and termen -finely 'Spotted, to vein 6. „ ■ 

,' Expanse.'.40.'iu-mr ' . , 

- llak. ',A.roa Eiver, .October'., 

, Type in iny'collectipn. 
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Ca'K,1)Ali,des n'EUrapacuka, sp. n. (Plate IX, tig. 10.)’ 

o"* . .Botli wings sooty bln,ck, with sublnsti-oiis Ihiie areas, 
Priivilii’iirs \v\i:h the blue a.rea occupying tlie cell to the inner' 
iiij'irgin fuirl ii good' hah of tlie r.‘idiai ai*ea., the ha, so of veins 2, 3, 
and 4 tliiclveaied, and tlie white of tlie tindei:* side sliowiiig 
through sligl"it,(v along tlio f(.)]d and tlie basal l,ialf of tlie inter- 
iierviilai' sjiaees of veins 2 to 4. Secondaries -with the area^ 
veiy siilidued find suffused with fine black iiM‘ora,tioiis, occiijjyiBg 
the cell and al30iit half the ra.dial area to vein 2. — Under side. 
Both wings silvery white with pale browni markings. Piiniaries 
wit]) a, fine dasli closing the cell ; a postmedial line of )>-sh.a|)ed 
iimi'ics interrupted a.t the veins, a suliterminal line of fine iiiter- 
nervular daslies, a, terminal obscnre row of fine points. Second- 
aries with a, ba.sa] row of four dots, an anteinedial row iif three 
dots above wdiieli is a. short ei*ect costal dash. Cell closerl liy a fine 
dash ; a. postniedial i*ow of inter nervular )»-shaped mai‘k>s, a. suln 
teianinal I'ow of fine similar marks, a teraiinal row of dai*k dots. 

Expanse 40 mra. 

Hob, Angalnmga Elver, 6000 ft. 

Type in Tring Museum. 

Oandalides gra'NDISSima, nom. nov. (Plate YIII. fig, 15.) 

Ml*. Grose Siiiitli lias already described a species of Ilolocldla 
(Rhop. Exot., Lyc. Orient, p, 14, pi. xviii.) under the name grandis 
therefore my species C.fpxmdls requires a new name as CfandalideS' 
and Ilohehila ai*e synonymous. 1 propose, therefoi'e, the iiaine 
grandissinia. In Meek’s collection from the Angabunga Elver is 
a series of imiles and one female, which latter I now describe. 
Both wings ]>i*ownish black. Primaries w-itli base biaickish, the 
lowei* part of the cell, tlie median part of tlie fold, and half the 
radial area fi*oni just above vein 4 white. Secondaries brown 
ratiiei* tlian black, with the cell and sliglitly belo^v it, and ha.lf 
the i*adial a.i*ea a.bove vein 4 to 7 white. 

Oa'NBALides glo'Riosa, sp. n. (Plate YIII. fig, 3.) 

cT. Iloth wings most brilliant metallic lustrous bright cobalt- 
l)lue. 'P'rima,ries with apex bi'oadly black, tapei*ing rapidly to the- 
tornus '; costa Idack to the costal vein. ■ Becoiidaries with costa 
above vein 6 brownish, termen iiari*owdy black.-- side.. 
Botli wings '"spotless silveiy^ wiiite. .Secondaries .'w.itln a trace of 
obsciire ])k(dc 

5 . Botli wings darlv brown. ' Primaries witli Imlf tlie cell, to- 
the inner margin and half- the' radial area below vein '4 briglit- 
liisti'ous pale blue, with the white under side shoiving through 
in the radial area between veins '2 and 4. y Secondaries witina. 
very slight sulfusion of blue hi'-tlie cell and beyond, and '-slightly' 
below it. — Under ' side. 'Both wings- uniform spotless ' shining: 
cr-eam -colour, ' with black int'ernervular ' terminal , dashes. -. ' 

Expanse, B 41, J' -39 mnn,': 

ffah. Angabunga Eiver. - 

. Type, A collection, -in the Tring Museum. 



122 


Mil. O. T. BETllIINE-BAKEIl ON NEW 


[Feli. IH, 


(Ja'KDAlides aroa, sp. B, (Pla-te YllI, fig. 7.) 

5 , J'lotl'i ’wi.iig.s blRcki8ii, M’ifc’h areas. Pi'i- 

Buiries Avi;ili the Idiie area, oecarjiyiiig t'lie Ioavoi* liaif ef ilie c‘C‘ll to 
tlvi^ ii'iBer BMvigiB a, rid half of the radial a,i*ea,- to about ‘vein 1-. 
S(H:‘()i'v«la.i‘ie8 'with, the blruA ai'ea,eoBfn.ied to the ei‘H to vein 1 are! 

(KHarpyiug tlj<> greater I'lar-t of tlio rarlial area. i,oal) 0 'uti veils b.-* - 

('■nder sidfU IlBifoiMB ere;'UB}vs| Kitless xviiitislr In the secondaries 

llnrro a;re da,:rk sliort thrslies at tlie etnl of the v<:d;ns. 

Ex|ia,nse ‘hi inin. 

IlalK Aroa Eiver. 

’'ryjre in in.y collection . 

J::ii sl:ia,.pe t-liis species should he a. niale, as liotli tlie AN'ings are 
of (lie iiorinal 8]ia.j)e of that sex ; tin? fore tax'si, liowover, tiigetliei* 
witli tlie very restricted bine a.reas, show it to he a female. 

(Iandalides pratti, sp. VI. (Plsite YIII. %. 12.) 

fS . ilotli wings bi'ight metallic pnrplisli blue, ]:^ri}iiari<;‘s witli 
a, linear bladv costa; ttirnnar narrowl}' black, increasing soimnvliat 
at the apex. Secondaries vvitli (Costa white to auu'ii 7, t^n’inmi 
finely black ; filngi^s wlrite, finely black a.t tlie veins. — l-'nder Hh’h\ 
Botli wings ]')in :‘0 wliite, spotless exce.pt that the secondaries lia.'ve 
,a black dot^ aliove vein 1. 

Ex|:)anse 22 mm. 

Hah, Fah“ira.k, Dutch. New Guinea. 

Ty|>e in inj' cjol lection. 

■ (jAxnAianKS 'BiNAWA, sp. r. ■ (Flate ,*V'III.. fig. 2.) 

Doth wings rich metallic purplish , l^iimaries witli a 
biaiarl 'brown ■ apex rapi<lly ■ tapering' liotb. on the costa and tins 
termen; terinen narrowdy l:>rown below vein 2. Secondaries with 
costa pale brown to vein 7 ; teianen narrowly blank.-— )iide. 
Both wirigR vS'potless ■ slightly sinning w'iiitAg i'‘xce:]::vt that. in. the 
secondaries tlua:*6' is a small black s|>ot abevve 'V(in 1, and tlnr 
termen, is distinctly spott;ed witli black afi fln^* end of vcAins, 

$ . .Both, wings brown. I;*rirnari(rs witli a, nndallic,! ],:>lii,ish 
snfirisio,i,i af,ong tlie basal tbir<l of 'the fold ami slightly .above 
'vei,M 1 a, .and .a goi.ahsizefl wliite pa-lKth below tlie cs'ulfei' tbe cell, 
and for alwut tlie tliiiTl of - the iii.tei‘tH.‘rviihir space l,)et/'\veen veins 2 
uia1 -1, and iK^jirly half the spacir between 2 and 2. Si'condaiies 
anirorm pale Iri'own with scalloped ternien. llaikT svh (rxaiifily 
as the nmh‘. 

lixpa,nsc, (S 21,: 5' 28 Bini, . 

IfaiK Diiuwa, J'ldy and Ang'iist. 

.Types ill .my cAdiecddo,n. - 

CANnAniDEs'.cvANA,.-sp..ii.' \.{PlataiYB 

B • Ikrth wings blight lustrous pale sky4)In(‘. Primaries 
with the -costa evenly bkek. to just over the uppm* margin of the 
■cell;, teiaiieiighimdly: -blacky tapering, fsliglitly to th"e tornus. 
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^SeixMiOiiries with, costa. cLiuk brown to the cell and well over 
vein 7, ternien l)roa,di.sh black, abdominal fold sooty grey. Fringes 
wh,itisli. — .s/fZc. Both wings shining pearly Asiiite ; the 
. seen i;id{ tries "\vit],i a black, dot above vein 1, tlie end of veins 1 h, 
2, 3, and 4 spotted with ]„)]ack. 

.Expanse 30 i,inu. 

„//«/>. Owga,i*ra.. 

IVpe i,n .my collection. 

Oandalibbs UNiPUJsrcTATxi, sp. n. (Plate YIII. fig. 14.) 

'Botli. wings black, witli a Ltrge white ])atch in eticli. Primaiies 
%vith. lialf tiie cell to the inner margin and about half the in.dial 
area to vein 5 white, with a very sliglit dusting of fine very 
pale greenish d:)l lie metallic »scales at tlie base and in the cell. 
Secondaries with the upper quarter of the cell to the costa and 
the upper radial a-i‘ea from vein 4 to near* the apex in an increasing 
curve ivJiite, with a, very slight \an*y pale greeiiisli-blue metallic 
dusting in tlie cell. Fringes tessellated white and black. — Under 
■mis. Both wings wliite, with, a broadi,sh indefinite darkly dusted 
terinen. Pi*ima,ries with termen rather broader than seeonda,i*ies, 
cell closed by a narrow dark dash. Secondaries with a good-sizecl 
black oval spot closing the cell, and a black dot above vein 1. 

Expanse 30 i.nm. 

Hah. Eiagi, 5000 ft., and Angahunga Iliver, 6000 ft. 

Type in ni}" collection ; another specimen in tlie Tring Museum, 
The specimen in the Tring Museum has the metallic scaling as a 
sligiit iridescence ah over tlie wiute area of tlie primaries, and 
proiiiineiitly in tlie cell of the secondaiies. 

Caxdalibes axgabuxga, sp. n. (Plate IX. fig. 5.) 

2 . Both wings dull violetdilue, sliglitiy lusti'ou.s. Primaries 
witli costa lii'oadly black and apex lilack to the end of the cell ; 
tej*men vei*}^ Ixroadly black, tapering luit sliglitly to tlie torn us. 
Sec()n(la;ries w^itli costa, and teianen bi*oa,dly blackish, the latter 
ta|)e.i*iiig slightly luirro wer to the tornus. — Ihider mde. Both 
wings w'liite, sliglitly shining. Primaries with a small blaelv spot 
beyond tlie middle of the cell, termen dotted with lilac k at the 
veins. Secondaa'ies witli a lilack spot lieyc-nnl tlic^ middle of the 
•cell, a.nd. a black dot above vein 1 ; termen dotted. wi.tl.i bhick at 
tlieveins. 

Ex}.)anse 31 mm. 

Ilah. Angal.iniiga, Bivei*, 6000 ft. 

Type in the Tring Maiseuni. ■ 

Tliis. is'a, peculiar , species, from the shape of the. wings it might 
he tlioiiglit tx> be' a.. ma, ley but the fore tarsi are fully. devtd.o|}ed, 
nnd Therefore W'^einust regard 'it as a -female. 

ThYSOXOTIS IlOSSELANA,’ sp. n., 

. c?'. .Both wings dull -slightly lustrous violet-blue, ■ .,P.riniari6s 
'witir costa and, termen linear black, .and .the .irhite ".of, .the., 'under 
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si(!i3 81 lowing 8liglit.ly tliroiigh. 8oco.i„ic}ii,i,*ies wiiift, (.'ost:;!. hroii.t’ll v 
W'liit’e, teiMuo.n iiirrrtnvly bliiBk ; biilAXMy white-lvipiMxl ; \v,liite 
(4‘ uiu'ler sido slunviiig tlirougli ; .•ilMlouiinjil t*o,id 'wliit-e .for 
linsfil lijilf.— side, vv'liif'.o vvitli <:*nsbi nnilbiTiil}'' voiy 

lii'i'KMlly brown, oxbrnding (.>V(.n* nonriy lijilf oF Fhr colL tornKMi 
inoFlerjito]}' iin.rrnw ]>r<.)\vn ; ;i <l;i.sh of brown frcnn t.!H‘ [.oniiis to 
'voin b sopiiO'ifiMl .from thf! t.orin.on by ;i iio.ri-ow wlilio lino. 
Hooondarios wiiite, wiili a. broa.d. bivsa.'l oidiqno ba.nd to tbr‘ (*ostal 
; c'Oista. wliolly wliite tJio o.,xt)i'<:niie liaxo. wdiirli is dnsii'd 

'witli .metallic Idne ; a, liroad ii.’i.xigTd.“..n‘ di.‘ep bL'icIc 'posivnaalial ba.nd 
e<lgi,n,g tlie lirilliaiit a.ietallic ].ia,](^ blue tcnniiiMj area., 'wliioii is 
variy liroad at tlio a.iia.1 angle, t‘t}»o ring in an oven cm-M* in tlie 
srpex ;M,id, lia;\’'i.i.!g a, centra.,] row^' of black 8p<)t;s, fcl.osc' at the M,'ng'le 
itself almost olisolete ; tci'inen .Finely white, p,recc'Mled Ity a. hue 
bla.ck" line. ..BVinge ]>,la.cki8.b. 

Exi'iaT.ise d(.) ■.nn.m 
Hah. l,tos«el l„sk:imb 
Type in .my colit'ction. 

'Near 1\ ha/iinkmr 0, 8.mitli. 

Tli,VS0X0TI8 ElvEOvEI, sp, 11. (.Phitc l.X. lig. i.) 
c3' . Botli. 'wings oniform .ma,iu"o-d.-:)lne, 'with tr'rimai narrowly 
I)iack }.nid (*o.sta to primaries linear lilack, tlie white of i.he iind(M* 

side allowing tliroiigh 'bnt slightly. -Under sids, B(.»th. \vings 

sooty ]:,)rown. ■with wliite ureas. Priinai’ies with, base, 'who.l,e *,>!' 
the cell, iind costa to -below^ vein 6 sooty I'lrow'ii, ; .termen 'broadly 
black, iiai'TO'vee'r betw^een, 'veins il and tipthe ihirk termen iK^ing 
broa.dest alv the tornus; rest of inte.mal a^rea w]':iiti3 neiirly to tlie 
ai.igle of vein. '2. , A slight stripe of metallic grey <lnsti:ng along 
the 'upper :ma.i'gin of tlie cell a.m:l sliglitly o'vc'i* the margin. 
Secjondaries 'witli liase dark, sooty brown to .iiea.rly lialf th,e cii'l, 
witli a' 'sliort ht.isal iiietalllc-grey- eiii'ved .stripe; tei’mi.nMl tliiril 
dark, sooty brow,n, -with a. terminal ro-w.(,>f la. rge deep hlairlv velvety 
spots Aapering smaller to idle a/pex, ■ a.i,id edged i,n,te,rnally wil:,li 

inetallicsgrcien scallops and exte.x‘ually by a mefr.illic. 'blnc‘ 'fi',no 

irregular line ; the miildle ’part of tlu^ wirig ■\vl,r,ii’.e, ■ (.iccaipj'iiig 
the middli^ third of the inner margin, find expanding i)iit\erinls 
to tlu.^ costa, to near the apex. Without a ta,ib 
.l,ixpa;usi^. 3(1 mm, 

H(d). Ekeikei,. druiuriry rind .lA'd.rri 
Ty|'>e in rny collection. 

, Near '5/1 endooia^ II. H. I”). 

/ : 'TiiYSONoris 'ALBOST,'i.iiC!'ATA, B'p, n. (.'Plate IX, .tig. 1 L) 

' '..cb, Both . -wing’S' brilliant'’ metallic, ia.vender-bluo with Hmsa.r 

blacdc'''xiiargms,. Primaries 'showing' then white of llu^ under side 
very vSlightly tlirough,. ^ ", S'econdaries ' witli ' a 'broat I sh i u i ng \sd i i U ^ 
Arregukr '.median band,; '.Tail 'fine', 'tipped 'with whltiK~ihuier 
side. /Primaries.'Hackish, with the./wh'iteo.irea'mstiict^^ F-o ra.ther 
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over lialf of tlie radial areo up to vein 5, extending just into 
ti'ie loAver |;>ai‘t of tlie end of the cell and to just beyond the 
angle of vein 2 to the inner margin ; a. brilliant metallic pale blue 
costal sti’ipe for !ibout half the costa. Secomlaries deep 1:)L‘:iek, 
with, a pui'e \vliite .stiipe as oi.i tlie upper side ; base up to t,liis 
l:.)la,:Ck 5 witli a brilliiint metallic p)ale blue curved costal stripe ; tlie 
termimil tliree-iiftlis bla,ck, witli a terminal row of large biilliaiit 
metiillic pale blue oblong spots ta.pering smaller to tlie a.pex, wdtli 
large deep black siniila.r-slmped pupils tapering in like manner ; 
no wiiite teiniinal line line. 

Expanse 44 inin. 

IM). Fak-Fak, Dutch New Guinea. 

Type in iny collection. 

Waigeum mxawAj sp. n. (Plate IX. iig. 2.) 

ci . Botli wings brown, with white submedian patches and 
metallic“blue dusting. Primaries wutli the wdiite area restricted 
to a, fair-sized somewhat oblique patch at a quarter from the base 
■of the inner margin, occupying the middle a.rea of the wing up to 
about vein 4, not extending into tlie cell and for about half the 
radial area, suiTounded very broadly by broAvn except at the 
centre of the inner margin ; this brow- n ground-colour is super- 
imposed In’oadly around the wdiite with brilliant inetallic-lilue 
fine iiTorations. Secondaiies with binwn base extremely restiieted 
and covered with, similai* biilliant blue fine dusting as in the 
pidmaries, a liroad oblique wliite band; the outer half of the 
wing brown, witli brilliant bine dusting in a triangular patch 
fi*om the base of vein 2 to about vein 4 and halfway to the 
termen. — Under side. Pidmaiies black, with the white aim 
more extended than above, reacliing the base below the cell, and 
invading tlie liroad blackish terminal area along veins 2, 3, aiid 
4, so as to strongly scallop it; costa -witli a broad band of brilliant 
metallic l)luislugi‘een dusting extending into tbe suba.pical area 
ill a. short curve, an inteiTiipted teiininal liluish-green similar 
line, and a similar stripe in the cell. Becondaries with the bhxck 
base edged laterally, by a brGai,:lish . nietiilHc-lilue, curved, costal 
(lash, and a fine line on its outer edge ; terminal lialf blackish, 
■witli a' suliterminal row of large deep lilack subtriangular spots, 
tailoring smaller to the apex, and margined entirely by the same 
brilliant' blue dusting, ■ which dusting tapers rather ' narrower' 
to'wards tbe apex. 

Expanse 42 :mim 

Ilab. Dinawa, August and September, 4000 feet. 

Type in' my collection. ■ 

This species will stand near^ T. cor7mscans, G. Smith. . 

IVAicmiJMgiESPLEXBEHSy’NSp. n. . (Plate IX* fig. 1 2.) 

' 2 . ■ Both' -wings brown, with wliite '"areas. , .Primaries with .,'the" 
white area from the base below 'the .cell to; J'ust beyond 'the centre' 
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of tlio ii'iner mMrg'iii and extending just over vein 4 for a})CHit» lia'If 
of tlio radial a.i,-ea. ; a. sliglit dirstiiig of iaeta.lii(‘d:)liie sraJes in tl,u'‘ 
c‘el’i, (3.s|)e(‘ially ;i],ong th.o lowor niargi'vi. Seroiaiarios witili ba.sc;* 
"hrowig most :restri(*to(l, arid with. a. fcav meta.i,lie'-hlu(:^ seal os ; a. 
hroad wliito b,iiid across tfie medial a;rea, i,m,vr(,'‘ tluin .liaif of tJa,* 
postorioi' |,)a.i‘t <,,4‘ tlic^ wing l.>eiiig iii,iifo.r,mly brown.— fda/cr xa/r. 
J'^riiiiai'ies with, tla^ whiiiO a.rea. oc(*ii[>yiiig a, simila.r aj:'ea: a.s a,f>o\i,% 
I'mt more resti*,lcted ; tlie rest of tlu^. wing brown, \vitli fjie cost;i 
'veiy br(,>{wily c.liisted 'witii res|>.l.end.ent metallic gre(a.ush-bh.ii,‘ 
S(*ales, extemling round the siibapi(ad. area in a. cnrvi', arnl recnrvfMi 
i:i]>W'ar(ls internally so ;ts to niargiri tln^ ajiex of tln^ wliiti^ |Kat;cli ; 
a Ivroadish. terminal line of very metalU(^ bine. 8<M*o:n(larii‘s witii 
l)la(*k base ina.rgined with tlie same vesjdendent gre<mish“l>ln(v 
scales broadly above, narrowly belo we; wliite area as above, tln^ 
rest of tlie wing l)la.ckish, edged on its internal e<lgt3 narrowly 
'witli the gi‘ee:nis]i-b]ne scales; a, very ]>road interna,.! ],„)a,nd of 
resplendmit scales tapering slightly to\var<ls ea.ch r‘iid, in whicli is 
a, I’ow of sniall l)la.ck spots ; a snbterminal liroad ]i\m unifoian in 
widtli of 1 ‘espleinlent metallic gnavnish bine. 

Ex};>a.,iise 42 nmi. 

Hah. ,Ara Ishind, J'lme, 

^.rype in my collection. 


EXPLA.N.ATIO.N" OE THE PLATES. 


Plate Vlir. 


Eig. 

1. {kflUetitit ei/ara. 

3. Cmidalides (Unaiua. 

JI, r f/lorkma 
J*amduha owifiirm* 

■5. Mmnhara nviroptmetafa. 
*(>. MpUola manpomsis. 

7. C(tmiaH(kus aroa. 

8. , „ ci/mM. 

^0, nf mihluica. 


Fig. . 

10. Vf/amrh 

11 . „ ' hktpi 

'^13. Kpitola <ilhfrmxt(mlatu. 
l.‘L CkmdaUdn -pratti, 

14. „ impmuidata. 

!», . „ pvmtdhmim, 

16. (h/milrh drtmd, 

17. . „ owgarra, 

“^IB. 3 ft/rhm aharpei. 


1 lutvo taken this opportunity of figuring souu* litlk^-known sihhIos doscrilx'd by 
myHolf whicli arc not nuait-ioneil in tko tost ? they uiv iriarkcfl with a. 


Fig. . 

, 1 . Tkj/s'ouolitt rl'tdl'td. sp. n. 

3. nktipcKni di'iKUrta 'iU 
S. Uppoehla (O’oa. sp. n, 

4. Deminnpv m.ak(d<<iy 

5 . Viin.daVides (tncpdniUfpt^ «p. n* 

<L iJmdor if, t tdciiftnlii^y^hip. fi* 

7. „ '/On*/, H]). n, 

8. Thatm.aiim nmnothauma, sp. n, 1 $ , 


Fig* 

. 0, Thmtmahm umntyihaumn,, m|,». n. 'f 
10. (kndalUiim neimipuunmit,, sp. n, 
11* 'V/tf/wurddii fdkhihHHrfiaih s|), n. 

13. ,IPC^(/c^^w^ Hp, n, 

■ 18 . Fnmdhitm ,«},)■. n. 

14, lot am enttonl. s]), n, 

■ 35. sp, n., , , 


Pl.at;e 1 ,X. 

! 
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Marcli 3, 1908. 

G. A. Bouleno-er, Esq., F.R.8., Yice- President, 

in tlie Cliair. 

Tiie Seei‘et.ai.y exhibited for comparison tlie tail of a young' lion 
in which a, caialal claw is known to occur, and read the following 
eoiinn.iniication from Mr. R. Trimen, F.R.S., F.L.8., F.Z.S. : — 
M'y cat (pale grey with ordinary narrow black sti'ipes much 
broken up into sliort streaks an<l spots) ])reseiits the remarkable 
|)eculiarity of a long spur or claw-like liorny excrescence at the 
very tip of its tail. This appendage is firmly seated quite at tlie 
extremity of the last vertebra ; its base appears to be expanded, 
and is covered aill round by an elevation of tlie skin. It projects 
posteriorly in the line of the tail, is i*ather sleiidei*, gradually 
tapeiing, almost straight for a.bout two-thirds of its length, and 
thence moderately curved downward to its moderately acute ti|». 
In length it is rieaily 7 lines, and more than a third projects 
beyond the surrounding fur. The colour of this spine or spur is 
dull reddish-brown varied with dull oehij-yellowish, here and 
there crossed by some broken, thin, whitish lines. 

“ The cab in question is a feimde, small, but rather thick in 
body ; the limbs are all rather short and the feet small, but tiie 
tail is noticeably long and broad with long dense fur. I am 
informed by the donor tlnat it was born at Witney, near Oxford, 
a,nd is now between seven and eight months old. I have 
endeavoured, with the kind aid of the donor, to ascertain fi'om tlie 
original possessor of the animal whether any kitten of the same 
litter, or the mother, or other known relation, exhibited tiie 
lieenliar appendage or any traces of it ; bub witliout success. 

“ I may add that I have found the cat unexpectedly sensitive 
to any handling of the caudal claw, however gentle ; she first 
endeavours to jerk her tail away, then gives a mild vocal reinom 
strance, and if the handling is continued employs her paws to 
stop it.’* ' ' ■ ; . 

The Secretary exhibited some skins of the Ooypii J/yacasifcr 
kintlly lent Ivini for the purpose by Mi*. 0. Hawkins, and 
caJleil altention to the dorsodateral position of the five pairs of 
teats in tlie female, and 1‘emarked that the position of the 
niaxnniary glands in the Ooypu had been ret‘oi*ded by Sir Richard 
Owen, but appeared to liave escaped notice in most recent text- 
books. " 

■M’rl 0. Thomas, F.R.B., added- that -- tlie nionso'-lateral 

position of the inainmary glands was not invarialily associated 
with, aquatic habit p, and Mr.;E..-G. B.. Meade- Waldo- .stated, from 
pei’soiial observation, tliat the young of tlie Coypu Kswam along- 
side - the mother ami were '-not^ cainied nn her back, as 'Owen had 
supposed', ■ ■■ . '■ .■ - ■ wi' 

Sea also P.'X. S. 1835, p. 182, for'a'Snn'ilar 0x1111)111011' by Mr. Glirkty., 

'. ''.Peoc. Zoom Boa— 1908^ '' -^,,',.9,:;'^ 
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'Mr. F, E. M. A.,, F.Il.S., tlio colon and rectum 

of a, I'ladgi'a* {.Mfiks rnelfi.^), made the following rema-r.lvS : - 

specimen of this (Ja.niivore exhibitiod, toniiglvt show's a 
i:'enia.:r]v5i,bly lai’ge 1^0}’'oi‘’s patclv in the colon whic'li extends 
tlrrougii the gi‘ea.t(n* i);-!,!!:. of that section of tln^ giit and a,cl.na!ly 
iiieasiires elc'ven incdies in length, Tlio a(axn'np.a, ny ing dmwing 
(text-iig. 17) shows tdie general a.spect of this large agminatcal 
gland and its pro|)ortions, as coinpa,red witli the gnti whcrcvin ii:i 
ties. At the anteiior end of the colon it is of sonievvliiit Ic^ss 
di ammeter tlian tha.t wliicli it jittains later and retains until its 
disappea,i*ance aliout six inches in fi'ont of the amis. I t ends here 
al)rnpt]y l:)y a sti‘aight margim I ts dia, meter is alxnit one third 
of tliat of the gut, anil is fairly even throughout except as already 
stated a.t the coininencement. Moi‘e ac<aii*ate iiieasiii'enients of 
tills pa, tell a,nd of the gut are as follows : a,nteriorly tiu3 got is 
‘2() nirn. in circuinference and tlie patcli is (I mm. a-cross ; more 
towai'ds the amis tlie gut is T*atlK‘r wider, rneasnring ?>() ninn, 
a,nd the pa,tcli has correspondingly incinased in widtli, lining iiere 
of a dill meter of 11 mm. 

A close exa,niination of the walls of tlie gut sliows that there 
is no differentiation of the lining membrane, and therefoi’C tlie 
wliole piece init ont of tlie hoily ami <lisplaye<l in the drawing 
(text-fig. 17) is referalile to the larg(‘ intestine. Th(\se (Jlamluhe 
agminatic ” ai'e by no means recorded liere for tlie first time as 
oeciming beyond tlie smail intestine in a rnammal. It would 
appear til at the, first des{al|:ition of tliese structures a,s occurring in 
tlie ecd on is due to OwenA, who found thoin in ilie genus MacrO'pm, 
Bubsecpiently' tlie late Dr. Dobson t found .si u^li l-h^yei^^s patches 
in nr variety of liodentia and'Inseetivoiu and, even in the Edcjntato 
Manis,. Tliis author quoted my own diseoveiy of tliesaine pateh(>s 
dn, the Lemur, Ilapcdemm^ griseufi^ wliicli I suhsequently figured t, 

, Mialland Greenwood record, tlie same glands in their treatise upon 
tlie Elephant ; and all of these sources of iiifiirniation, with the 
exception of iny own obseiw'ations upon i:n*e to Ih 3 

found I'eferi'cd to in tlio r.uonu mental wox'k; of (.,)p|)el §. 

. It is, however,, not only the situation of this Ikiyer’s patch in 
the large 'intestine that is of interest. ■ Ite size also is remji,rkahle.; 
but it is liy m.) means unique in tins', iiiu.dvwniliir. ffba* DpfHd 
obscaw’cs tlia,t Iklm Hind ilndet man am l^lnilcmles lleii iris (.vine, 

2 B ‘M.luigo Platt, e die noch in dsis (Jj.rtH'vum Irini^iiirivitlitA 'I'^liere 

is also a. kirge Payer’s patch in the s]iee|> a.nd tlie pig a,nd in one 
or iwvo oilier a-uiinids belonging to tim same oriler as J/c4'.s', l iy;., 
in the cat a,n(l tlie dog. lliis large patch in the Bailgtn* waiuhl 
seem to be quite as largo- as in tlie 01116 , 1 * niariimalS' wliicii possess 
"a , similar patch, 

' - P.'S, (added Jane 10^5/?.).— In 'a., second' 'specimen - (half-grown), 

■ ' Ar-fciclo '‘-'M.araiipials} ”- ia-'Todd'H Oyclopffidia, a«d-iu lib treatise oii Camiumifci ve 
-, ,A'imt(nTiyrlti68w 

. 't ' Jouni'.: Anat. -Phys., xviii. '188L P* 388, 

P.Z.S. X89n':|>.'t63,-%. 3., 

§ .lalirtiuli-dor Vor|!;ideii0iiden,Hik,roscopbclie Aauh«nie,d'ml..ii.,.^ - . 
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Taxt-lig. 17. 





.Colon of Badger {Meles meJes) cix.t open to sliow: Beyer’s' patoli (about imt.'.siKe). 
coimuencemeut ami terudnatiou 



J.)!;. l\ CIIALMKIIS Mm:HKLL OK 


1 30 


examined on 'Miey Hth In-slx was no trace of tiiis Piwer’s 

paOdi, wliifli hiny Im‘;i (•lijtraeO:*r of fni! itiaturif.y. lioth. 

sj[Ha*imons luive l)o<‘U smit to the lloynl (Joilege of Surgeons. 


Tlie following |■>!0)el*s \\u..‘ri> rend. : 


1. On a, young .Feinale Kordolan, (:urafO,‘. l'^»y ,.P, (..hiA'LMKiiS 
Mitcukul, M.A., D.Sm, LL.],)., Soerr‘l;ny to the 

Society. 

I liocuivi'd Ketruary 17, ld»i8. | 

(Text- i i gnres 18 20. ) 

Thf^ ft-nuale of iihe ijair of Ivoialofn.n (.drafh^s {(rlraffa cmiiiio-- 
pm'drdh ]>resentrM] to tin* Ho(,,-iei:y ly Mol. H. Million, 

F.i^.S,, in 1902, gave liirth to a. fennih^ calf on Sojiti. 20th, 1907. 
O'here n,ro so nmny intiOresting (liirerinu^es in the coloraiion of 
( iiraffiss,, vvliich Iiave lieeii ein ployed l »y M r. Lydekker (ih Z.S. 1 90*1, 
|>. 202) ill his va.lii.Mble attempt to di.si'riinit.ui<;e snbspeeies, tha,t .1 
think it is worth vvdiile to publish some notes a.ml iigiires on a 
yonng forni, the piarentage of whieli is knowrg iind which seems 
to have a. good prospect o,f reacld.ng maturity in tln^ Bociety’s 
(lardens. The dra, wings from whieh text-figs, 19 & 20 have lieen 
reproduced were made wlien the (dii’aiiB wim al.)(„)nt eight wc,^(r4<'S 
old, being the work of a. very carefnl iirtist, M r. who 

had mi'ready made si niila.r drawings of -the young N’igei'ian Giraflh, 
rBp:i:‘oduce(i witli some notes I prepared in the ‘ Proiieediiigs ^ of tlio 
Society (P.Z. B. 1905, p. 244). '■ 

A pihotograph taken by Mr. W,, P. Idando, .F.Z.B., wlnm the 
yiiiing. Giraffe was a few days -old, is .reproduced in text-ilg. 18. 
For tiie general proportioiis of the body it is intor(3stiing to (‘ornparc^ 
.it with the figure of a Giraffe fcet.us published !..)y''M.r. Ifofhla.nl 
(P.'Z. B. 1906, |:>,,626, textdig, 107) and witli tlH3 ph.f.dK.>gm|,)]) of thc^ 
young female Nigeria.u-Giia.de a.bout ayeaiM.)l(l piulilished in my 
own paper (.P, Z. B*. 1905, text-fig. 50). T.in^ n«,‘k is .relativcdy 
longer in tlie new-born calf than the fmtus, l.mt ,.n.(,it ho long iii 
proportion as in tlie year-old' specimen,; although. i,n I'Iki .lattm* it 
'had not .nearly attaint?il .the excessi've proportions of tht3 a.didt. 
ThO' long neck of tlie Gira.,{i(.^, tlierefore, is a (3i;:ia.ra(.l)er t-lmi.. appears 
late in ontogeny, as, no doubt, it 'aiipeared h'lte ir,i phylogiuiy. 

■ The frontal horns are well4V.)rmei'l, div(ngent,la.igr‘, (Av(*red 
.at the ■ extremities 'w,ith very long't.uftg of '.hair. ■ Here, ho\v<'V(w, 
is an i'nstance where phylogeny and o:ntog'e.'ny (3a.nimh bc,^ regar'<k‘-<l as 
pirrMleh It is diftlcailt suppose that the horn shaped skin 
.protuberance was; developed i'n the 'past 111810,1:7 of ( liralTes h«dbr(3 
the bony core, and yet at birth the core was very onicdi shorter 
than the skin pix)tnbera.nce with its tuft so that tlie 

‘‘'horns” GOidd' lie r'dmost:fia.tuigainst the head. 
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The coloiii'ing and pattern of the skin was well iiiauked in the 
new-born Olirafte, tiie general a-ppea, ranee being a slightly clciser 
approa.eli to the i-eticiilate type than to the blotched type of its 
pa-reiits, tlie edges of the dark fawn-coloiii-ed patches ])eing 
sliarpez”, and the wliite reticulum lieing brighter and better defined. 
As in tlie parents, the front of the face is fawn-colour, the colour 
extending more widely than intlie Kiibianand Nigeria, ii Giraffes, 
there being only a rim of white round the eyes; whilst in the other 
two forms, and especially in that from Nigeiia,, the facial 
fawn-(jolotir is a relatively narrow band, leaving the sides of the 

Text-fig. 18. 



face pale. There is, a dai*k spot.. bet -wean The nostrils similar to 
tliat present wlien.tbe Nigerian Girafife'Was younger, but which in 
the latter is not now noticeable. The sides of the face have fawn- 
coloured patches, larger and more numerous than in the Nigerian 
form (text-figs. 19 & 20), The parallel wrinkles on the face, to 
which Sir Ray 'Lankester recently directed attentioxi ,(P.\Z. S.,'19:07, 
p. 115 and. text-figs. 42 k 43),. are similar to those in th.e, parents. 
Sir 'Ray Lankester informs, me.; that, in exam,ining the, 'Giraffe;, in 
question a' few' dayS' , after ■ birth, he-, thought' ;there, were ■: traces 


Female Ivordofau Gitalie about one week old. 
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visil:)l(i of a, set of parallel KtiX*i|.)es on t'lie foreliead between tlie 
iioriis and tlie eyes, siinila.r to those .figured by Jiiin on a- (coloured 
rlrawiiig of tlie tVetal (liraffe (P. Z. S. 1907, pi. v.). JSb> doiilit 
tli<:>se a.i:-(-^ ephenieral, for neithei* Mr. ('lood(.*.liibl nor J.. conld detec^t 
i'lheii* p,res0ne(?. a- few wei^ks la, ter. interior of tlie ea.,rs shows 

dark inai-kings a,i*ranged in three distinct pencillings, 


Text-fig. 19. 



Hi*!ul tii’ K'oinloluii OinilT<,‘ call’. 


The coloured pa tches on tlie back of the neck (text -fig. 20, B) in 
tlie region Just between and below tlie ears resemble tliose of i;he 
parents, and differ markedly from those in the corres[)(m<ling 
region 'in the Nigerian Giraffe. As Mr, Lydekker first p<)irit('d 
out, and as I was able to confirm, from another eixaiufihf, the 
Nigeiian ' Gira,ffe 'in tha,t region 'Has '''tlie broad large series ' of 
blotches extending up almost ,to the' level 'of tdie 'inseition, of tlie 
ears, ' ■ -whilst , in '■ '■ all other' ■ Giraffes a ■, set ' of' , much .smaller, spots 
extends considerably lower , 'down.. ' 

Tlie white jxitch; which, extends reund the fronk of ■ tlie', throat' 





134 


UN A YOUNG! KOIIUOFAN GailAFFE. 


[Mar, 3, 

in tlie sxdvilt, a.p|;)earii]ig as if a wliite muffler wei*e tied round the 
Beck to the i*oots of the eaivs tind foi’iuiug a niOHt couspiciioiis 
pattern in both the parents of tiiis young Giraffe, is pinsent, but 
is iivMch less conspicuous. 

Along the length of tlio m-x^k, and especially in front, tlie large 
hlotches are much more <pia,dra.ngular, relatively larger, and inor(^ 
dowdy set togetlier tlm.u in either the parents oi* the ftvniale 
N'igei‘ia,n Giraife. Tliose on th.e doi.*sO“]a,tera.l ar*<;>a,s of tl:ie necdv 
ai’e also more nnineroiis and more closely set together than in tlie 
parents or in tlie Nigerian Gii'a/ffe, and are inarkeclly {isyniiiudrri<*al 
on the two sides. 

On tlie sides of iilie liody the blotches of the young .Kordofa,n 
Giraffe resemble those of its jiareiits in being lutlier moi’e 
nnm.ei“OTis axid irregular and relatively smaller tlmn in eitlier tlie 
Nuliian Gii;*aife {G, c. iypica) or the Nigeiian foiin. I ca.nnot (phtr^ 
follow Ml*. Lydekker, however, in the stress he lays on tlie colora- 
tion of tlie upiJer iiarts of the limbs. He states (for. cit. p). 2()('>) tint 
the Kordofan Gii'affe is ‘‘ easily distinguislmble ” from the Nubian 
form by the cii'cnm stance that in the fore-limb from just above 
the line of the abdomen, and on the liind-liml) lialfway vi]) tlie 
thiglijtlie spots suddenly lireak n|) into a series of very small spiots 
of irregular size and sliape, similar spots occurring on tlic under- 
parts and inner sides of the liuihs.” The iniiei’ sides of the limlis 
a.nd the underparts have small spiots as in tlie pia, vents, and it is 
just possible to desci’ibe the existence of a sudden change in the 
vsi,z€^ of the spots on tlie hiiid-liiub, but hardly so in tlie case of the 
fore-limb ; whilst in these respects it is quite impossi lile to separate 
the young Kordofan Gii’affe from the young female Nigeriiiii birin. 
I notice, moreover, that in the female Nxilmn Giraffe, of wliich 
Mr. Lydekker gave a coloured |)late {he. pL x.), there is a 
nearly sudden change ill the spiots. The lower parts of the legs 
ai-e nearly colourless, as in the piarents and in tiie Nubian am! 
Nigerian forms. . 

This joimg Giraffe then, on the wliole, coivforms with its pa, rents 
in the eluiracters selected by Mr. Lydekker as distinctive of tlie 
Kordofan race, but certainly does not fui:*nisli additional evidence 
for the discriniiiiation. It will be interesting to see if as it grow’ s 
it comes to, a,ssuine these characters more 'definitely. Wliilst at 
first sight it resembles tlie young Nigerian femaio, a (fose eom- 
pa,i‘ison sliows that in general tone it is a. (larker iiiiinial vs’itli more 
iiumerons, smaller, and more closely-set spots, and tlmt it agrexxs 
with its pixi’ents, a-ml does not agi-ee with 'tlie Nigeifan form, :in,tli© 
cliaractei's .sejxiiuti ng tlio Kordofan ami N'igei’ian (lirjiffes. 
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2. A, (Jorn]:)i‘irisoii of the Neotropical Species of Corallus^ 
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(Text-figures 21-27.) 
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(1) A Comparison of Cohallvs cooku and 

C. MADAGASCAItlEXSIS. 

Some little time since ^ I contributed to tlie ‘ Proceedings ’ of 
tills Society notes upon the visceral a-natomy of the Madagascar 
Tree- Boa., Corallm 'inadagascariensis. This particular species is 
tlie only one out of five or six species which inhabits Madagascan*. 
The rest are all Neotropical in ha,bitat. Tlie distiibutioii of this 
genus Condlus is therefore rernarkahty like that of the allied 
genus Boa^ of which thei‘e are also both Neotoopical and Mada.gascar 
species. This very remarka.ble distribution renders it particularly 
(lesiral)le to scrutinise carefully the structure of the species of 
tliese two genei*a, which inhabit two such mutually ilistant regions 
of the woild. It is possible that both these instances may prove 
to be pai*a,llel to the ease of Sohnodon and Centetes, which were 
at one time thought to be more nearly allied than systema.tists are 
now inclined to allow, a.nd I shall give reasons for believing that 
the two species of Corallm are different in structure. Dr. Gadow 
observes t that Boa du'merili and Boa madagascari&mis, both 
of Madngasea.r, ca.nnot be sepa, rated from the genus BoaC 
Mr. Boulenger, in the Bi'itish Museum Catalogue of Serpents J, 
plactes Corallus madagaBcariensis a.lone in a. specia,! subdivision 
of tlie genus on account of the comparative length of its tail; 
hut he is unable to find in external characteis any fea.tures 
of sufficient weight to justify its generic separation from ■ the 
I'ernainiiig serpents placed by 'hinr and by others, 'in the same 
genus. 1 am able in tbe present communic«a.tion to la.y some 
facts befoi'e tlie Society wbicli bear upon tliis mattei* ; and, as I 
liave had the opportunity during the past year of dissecting no 
less than seven ■ exam plea of an 'American species, Corallus cookii^ 
I am aide to say something a, bout the \Tiimtions shown in the 
anatomy of this snahe; the fact that I have been able to check 

“ Contrilnitioii.s to tlie Kiiowlodfre of tlic Yascuhir By stein, Ac., in Opliidia/* 
■?. p. 516.' 

t Oamln'id^’e Nat. Hist. vol. viii. .Anipli. A Itept. i». 602. 
y Catal^iiiaie ot* Bnalvos, \’oLt. p. 99. ■' 
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iiiy observe, tions by tlie dissection of so many examples allows 
perl:ia,ps of a more i-eliable compai-ison of tlie two species, tlioiigli, 
it iiiiist be remembered that I only dissected one examjsie of 
Gor(:iUus wuidmjascaH^^^ 

Tlie seven examples of Corallus coohll wliicli I Inive dissected 
wei'e of di-fiei'ent sizes and show among tliemselves a, (‘e,rta;in 
jimoinit of ^anijibility in stri:ietin‘e wdiich will l)e dealt witli in 
the following pages, Eor the convenience, of reference, in tlie- 
coiii'se of xny rema,rks I slia,ll refer to them as Specimen A, 1:1, ilna 
Tlieir lengths were as follows (the lengths given, it shonhl la", 
observed, a, re of the body proper, that, is to the clo;:ical a-peitaire. 
1 did not troulde to mea,sin‘e the ta.il) 

A. 2 64 inches. B. cl 63 inches. C. d-81 indies. J). d 
71 inches. E. S 65 iiiebes. F. 64 inches. G. 53 iiiehe.s. 

Of the la.st two exa,mples I did not ascertain the sex. 1 shall 
now deal with certain orga:ns a,ud systems seriatim. 

§ MMernal Characters. 

In distinguishing the va.rioiis species of Corallm the one f rom 
the. other in his Catalogue, Mr. Bonlengei* maizes use of a huge 
Biiinlier of cliaracters, ]:mt does not avail himself of tlie immlan’ 
of scales wliicli border the mental groove. Tliis diara-cter ha.|)pe:ns 
to be of some use in the determination of the two s|)eeies witii 
wliicli I deal in the present ciimmnnication. I ought to say, 
first of all, that a faint doubt Inings over the identification of 
S]:>ecimen A. In tliis individual I did not ascertain definitely 
that it belonged to the species CoraUus coohii by counting ihe 
iiumber of scales in the rows upon the body. I do not tiiiiik, 
however, tha,t there is rea.lly muclr danger of a mistake having 
been made in its identification ; for in every other diara.cter 
•wliich I examined it agreed bro.adly with the otlier individnals 
in which I did carefully count tliese scales. The riumliei'S ijiiit.e 
agreed with the figures given in liis Ca.talogue by Mr. Bou longer. 

As to the scales which. boi‘de.r tlie mental groove, I found in 

Ciwallm that the numlH.5:r o:m (‘axdi side was 

eight. In the:re arc not less tlia.n nine a.nd not< 

more than eleven of tliese scales on eacli. side, tlie prevailing 
number being ten. Tliere is thvis3:iih‘.;f!;eiij}Kxg ' tlniugli, doubtli'ss 
a slight oiie,,l)etween the two s]:)(.-h 1,0S. The .greater length of iilui 
mental 'groove i.n (hmdlus cookii gets |,>(:'‘;r!:ia|:KS some additio:nal 
significance as, a clianicter of value from tlai fact tliat tliere is 
.precisely the same ' difierence, as -I have already :recorded 
"between -the ..two "Species, of Anaconda, viz., M'mectea 'niurlmm 
and M. natams. In the former there are seven scales on eacli 
side .and: An the la, ttei* only five. 'Tlie same ki,iic! of di:iie,rence 
also , distingiiisbes two species /of ■ the ..geni:is .Boa; for 'i,ii one 
individual oC Boa dkwiiloqim male) tliebinental 'groove,' was 
ve'ry 'short ind,eed and bordered, only, by tw^o 'scales '.on either side,.. 

^ 1’..55..S.''1906, p. 16. " 
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wliiltKiii iiiiotluiAMAxaiiipk^ (a female^ one scale only; wlieims 
ill its close all}-, lioa coaMrictor^ I found in one individual three 
scales on eitiiei- side of tlie mental groove. I may take this 
()p|:Kjrtirnity of mentioning*, that I found in tliree exani|;)les of the 
]>oid, Mnygrm em'itiatus ;tive or six scales on each side of this 
groove, 'riu^i nninbei- of scales bordering tlie chin-groove, 
a-ltlioiigh, a.ppa,rently useful in discriminating species, does not 
help in the division of tlie Boida^ into the two groups Pythoiiime 
jind Boimn ; for- in Python spUoies I found seven scales on one 
si^le and eiglit on tlie other si<le of tlie groove, a;nd in P. regius 
four on eacli side. In examples of Python sehm and P. molurus 
th<n*e were eiglit of these scales on. ea.eh side. 

As to the cmnl claws^ I liave imfVirtiinately no observations 
iijion tliese in (Jorallus mfulayascariensis ; but in CoraUus cooJdi 
they were present and similar in both sexes, being slia.ip and 
cni'ved. Eaeli was ensheatlied in two or occasionally three bract- 
lilce scales, wliicli wei*e sitna-ted on the conca.ve side of tlie claw. 
In tliis hittei* fe;,iture CoraUus appea.rs to agi'ee rather with, 
PwHsetes tlmn witli Boa ; foi* in tlxe lattei- genus the claavs a,i'e 
(vusheathed (in lioth. sexes of EimiBcUs notceus) by two scales, 
wliile in both Boa constrictor and ./?. dBmiilo(pm the female snake 
possesses a small sharp claw which does not appear to be ensheatlied. 

§ Lungs, 

Altliough, a,s I sliall take occasion to point out iiimiediately, 
tluij lungs of CoraUus cookil present certain variations in structure 
ill tlio individuals of tliat species, they all agree to differ from 
i}hosB of Cor alias mxidayascarmisis in one important pai'ticular. 
The latter s|>ecies on tlie whole resembles the genus Bop in that 
tlie bronelms of the larger of tlie two lungs extends for a long 
way into its interior a,s a sludlow gutter; in fact, to a, point beyond 
the eoinmencement of tlie liver. I may take tins opportuiiity 
of .recoi’diiig the fact tliat in Eryx co'idcus''^, a representative 
of a. gerius undoubtedly belonging to the Boine as contrasted with 
tlu* !l^}'thonine section, the la;rger lung is also jirovided with a 
vaay ](uig intra.piilmonary bronchus. I Iiave found the same in 
the Indian Eryx joh/nL In an individual of the fonner snake 
1 fouml that tlie liroiiehus was continued down to a point cor;re- 
sponding with centainly the the first third of the liver, 

anil, tlmt it reached the regi{.)n (.if ■ tlieliing, where it ceased to lie 
vascular. In this snake, I- noticed'- a further peculiarity in this 
lironcdual gutter':' the ■‘‘’■gutter.^^ itself was of course. in free' com- 
niiniieation with the interior of tlie lung, as the word used to 
describe it i'niplies,; but, in addition, to,- .tins,' a, . series of- small 
perforations, quite nnmerous and regularly arranged' in', pairs, put 
the cavity of the gutter into communication 'with 'that ..part of the 
lung winch was covered over by tlie semirings of the bronchial 

* 'ill CnviCT^s (rAimtoiaie ■Oomparee/ cd. 2, 't. vii. 1840, i>."137j tlio -same', 

is, stated of “ liJriA'. luroimw jamlus). ' ■ 
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glitter. The exfict disposition of the hronclins and its relations 
with, the hiiig reqiu,res further study in these animals. In all 
Pythons, on the other hand, which have been exaiiiined from 
tiiis point of view, the lungs agree with each, otlier to differ 
fi'oni those of Boa^ Eryx,, and OoraUus mackiyasca'H^^^^^^ in tlie 
shortness; of tlie intrapulmonary bronchus. Tliis varying dis- 
position of the bi’onchus would appear tlierefoi'e to be of generic 
value at lea.st in some Boidf.e ; it becomes th€3refore a matter of 
some importance to note that in Corallus coohii tlie conditions 
observable in Corallus inadagascariensis are not i*e])e;'ited, Init 
that the intrapulmona.iy bronchus of the foi'iner snahe is short. 

Thus the two snakes, although belonging, in the opinion of man}^ 
to tlie same genus, show a point of difference in the structiircr 
of the lungs whieii in other Boidju is at least of generic \Tiliie. 
In Corallus madctgascmdensis tliei^e is not, as it would appeal’, 
any trace of the tracheal lung. In Corallus coohii^ on the other 
liand, the extension forward of the soft tissues of the, lung 
between the separated ends of the semirings of the trachea, is, 
for a sliort distance, invaded by lung-tissue. The cellular 
arrangement is quite visilile. It is not uncommon among smikes 
for the semirings of the bronchus to be continued upon tlie lung 
a,s a fibrous seam, whicli seems to imu’k a slirinkage of the 
bronchus itself; this is the ea,sG with the lung of Corallus 
‘madagascariensis. It must he borne in mind th.'it this s(‘a,oi is 
nofc a structure differing in any essential fi‘om tlie internal walls 
of the lung. It is simply produced by a. coincidence in direction 
of the walls of a number of linig-alveoli. That tliere is tliis 
coincideiice, and in a longitudinal dii'ection immediatel}T‘olIowing 
iijion the end of the intrapulmonary bronchms, would seein to 
in diaite the gradual oblitei'ation of a formerly more extensive 
intra, pulmonary bronchus. The slirinka-ge of this tlu’ough, nar- 
rowing and fina,lly obliteration would, in my opinion, leiive a 
straight line with pulmonary alveoli on each side, the alvt‘oli 
being in consequence symmetrically aiTanged. ITiis is, at any 
rate, a- possible expla.nation of the phenomenon. 

Another view might be held wliiidi will lie explai.ned direidly. 
While Corallus mmiagasGariensia is cbai’acterised by the |)ossessIoii 


Explanation of Text' figs. 21 & 22 (opposite). 

31.—- Larger lung of OoraUus eooJcii ('.ut open l;o display the entrance 
thereinto of the trachea. 

fl, forward extension of the king lying dorsidly to the trachea, hr. Apertnre 
^ of bronchus of smaller lung. trj. Trachea] lung. 

Text- tig. 22.— The larger lung of another example of Corallus coohii^ to he 
I compared with that represented in text-fig. 21. 

a. I'orwardv ea'cal extension of larger lung. 7,2. Smaller lung, below which is seen 
its for\yard ca'cal extension prqiectin:g;to\ right of trachea, s, “ Seam lumiing 
„ along Imng. '7r. 7, Tracheal- lung. -.7 .7 ' ' 
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of this sea, 111 running down tlie lungs for soine distance a.fter tlie 
lirotudius lias ceased a,s a series of cai‘ti’la.gin,oi:is 
ba,rs, Ooralhhs Goohii has a,t most a small represenhitive of this 
seam, wliicJ'i appears to be in some specimens acituaJly a]:>scnt. 
Inhere is tinis in any case a. dilierence between tlie two species. 
’I't is necessary, however, to describe in greater detail tlie von- 
ditioii of the lungs in tlie specimens which I liavai dissecd-tHl, 
Iji, specimen A thei'e was no seam at all ; in B and 1) tliere wa,s 
a, distinct seam ; in E, F, and G, I could find no seam. Of 0, 
I have no observation npon tlie point. It would appear there- 
fore that in Coralhis cook hi the seam is at least liegirming to 
disa.ppeai’, wliile there is no evidence that that is tlie case witli 
madagascariensis, though the latter data lieing based upon one 
specimen are obviously not so secm*e. 

The variations in the lungs of Ooralliis cookli do not, however, 
stop with the presence or absence of the longitudinal seam. The 
accompanying ligures (text-figs. 21 & 22, p. 139) ilhistrate tlu^ 
anterior end of the lung in two individuals of OoraUiis cookli, and I 
have laid drawn for comparison with them a corresponding portion 
of the lung of Python spUotes, in which snake there is a very con- 
spicuous seam continuing the bronchus down tlie lung (text-iig. 23). 
There is, however, in Python no vestige of a, traclieal long and the 
intra,puhuoniiry bronchus is (|iiite short. The lungs of Corallm 
cookli figured are from tlie specimens 1) and E ; one shows a seam, 
and the otlier does not, Altliougli. in the lung wliicli wa.s removed 
from specimen E there "wa-s certainly not the faintest tiuiic of a. 
seam to be noted when the lung was examined in a fresh condition, 
appearances indicative of such a seam were to l)e seen in that 
lung after it had lain for some little time in a solution of formol. 
It occurred to me therefore, on a re-examination of tlie lung after 
it had lieeii thus prepared, that some error must have crept into 
my notes. The matter is of obvious systematic iinportaiice, as 
will 1)6 pointed out later on in connection witli iilie va)*iM,tiou of 
aaiother organ (tlie gall-blatlder), and so a ciireful study of tlie 
lung was made. I found that the appearance of a sciuii in tins 
lung w^'a.s in tnitli only a,n a|.)pearanco ; in fact, a cont:raetion 
produced liy tlie formol had, manifested itself {ilong the line of 
jnnctioirof the two lungs, -and here 'it was tint the sea,ivurp]}e{,ire(h 
But on pulling apart the surfaces of tlie lung tlie sea-,m was 
observed to disa.ppearat once.and to be tliei’efoie not a. |>erinancnii 
'striict’iire, l>ut inerely/a wrinkle produced by the (n'.mtraction due 
to the formol. On the other hand, no amount of puning a jiart 
' would' o'bliteratc' the real. seam, of the siKio'iid lung figureil, that 
.of .specimen I). Here, therefore, .was' a real, seam, a permanent 
structure/. : It is ' possible, -however, that tliese , appea, ranees, d;'ue 
'„to contraction, may be. 'an indication of 'how the seam i-eally arose 
in the first place. A contraction along the line of fusioriof the 
right and left lungs might possibly become permanent in the 
coiirse .of geneiations..'. With regard '..to'.the seam,-'.it is' noteworthy 
and quite apparent; in the -figure- that .it.' di<'l not begin, immediately 
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Text-iig. 23* 



Larg’Cir lung of jpit/tlmi spilotes^ for compavisou with toxt -figs. 21 & 22. 
The coiiunencoiueut of the liver is shown to tlie left of the figure. 
'Ix*ttermg' a8'.iivtcxt-'figs, 21 & '22* , , 
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W'itli tlie cessation of the intra-pulnionaiy ],)rouclnis It is first 
viKsiljle at some little <Iistance beyond this point a, ml extends liKiok 
only for a,n incli or so. In comparing the larger hiiig in tliese 
two examples of (Joralltis cao/i;//*, a.nother iinpoi'tant diiferenoe will 
1)6 appai'ent from tli<-> figures. Th,e huger individtitil nieasnrod 
71 iiiohes, it will he remeinboretl, from snout to cloaeal orilhas, 
tlie smaller 65 indies. Tlie difFererice in length, between thesis 
sei'pents is not therefore vexy huge; one might fa.irly spealc of 
tlieni as being about the same size. It will, iiowmver., lie iiotfMl 
from the acaxnnpanying figures, which are <lr<‘iwu to tlie sn.ino 
scale, that the lung of one of the examples is vexy mucli 
laiger than that of tlie other, the difference being luuch more 
pronounced tha.n would perliaps l>e expected in two snakes so 
nearly of the same length. It would, I should think, be imagined 
by anyone exa.mining the drawings refeiTed to, tliat one snn-k(^ 
was half the size of the other. One would harclly expect to find 
any difference in the size of the lungs in the two iudividmils ; 
a.nd yet there is the difierence described and figured. As I liav'e 
contrasted the lungs not only in tliese two individuals but in two 
others, ‘F ami G, measuring respectively 64 and 53 inelies, and 
which both possess small lungs like those of sptxtimen E, I can 
venture to draw the conclusion that the lungs do certaiidy 
vaiy consi<lerably in capacity within tlie limits of this single 
species. Furthermore, the tract of hronclms whicli lies within 
the lung is by no means equal in the two specimens (I) and E ). 
In the one with the smaller lung theie. were, so far as I eou]<l 
count, 16 bronchial seniixings belonging to the iiitiapuhnoiuuy 
bronelxus, and the length of the intrapulmonaiy bronclius wtis 
17 xnm. In the snake which had tlie larger lung there were 
certainly three or four more semirings, and tliese rings were 
distinctly narrower than in the other specimen, wliere their 
brea.dtli fx*om side to side was clea,rly greater. llie iidvra- 
pulmonary bronchus of the larger specimen measured 31 mm. 
In specimens P and G tlxe intrapulmona.xy bx'onclnis measurtsl 
respectively 11 and 10 mnn In speeinien B, tlie only oflier one 
of those in winch I identified the {..u-esence of a s(.xu.n sit or uesir 
the end of the intrapidmonary bronchus, I have a note thsit 
the intnipulmoiisiry lirmiclius is at least 25 mm. long. There 
is thus Ml considerable variability also in the Jntiii|)idxi:i(:nu'uy 
bronchus ; hut it will be observed that tlie variations in tlie lung 
tend 'to ' arrange themsdves into two ' series. ' In the one tlie 
intiupuliaoiiaxy broxiclius is long, aiid a seam , is present; in the 
otlxer the hronclms itx' the same' I'egion. is slxort and tliex'e is 
no , seam, k ''These facts seem ' to point to tavo /stages ' 'in ' the 
disappearance: ofV the ixitrapulmonary bronchus, 

% Arterml System, 

Tlie ax’terial system, so ' far 'as ■ I have examineil It, also sliows', 

^ I find ill a newly boivii ws tlie end of the 

broiiclKisjxndalHAjeghmmg'ofAhe warn,.'.'' ' 
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differences between the two species of Corcdlus with wliick I am 
coiic^eriied in tlie present communication ; a.nd tlie difference is 
iritlier :re:inarl<a.l').le in that it is closely, paralleled among the true 
I’YtlionSj as ],' shill! point out immediately. In OomMm cookii 
tlu3 iiorta gi,ves off conipai-atirely few intercostal hranclies. 'Yet 
i,nter\’er1:.el')i‘j:il spaces ai-e served by a r(3giilai*Iy paii'ed series 
of iirteiies iis in tlie lloidm generally. Tlie arra,ngement of these 
a.rteries is, in fact, like tliat of the Eoine (as contrasted with the 
P 3 il)onine) snakes, in that the few branches arising from the 
aorta, and piissing doimily are connected togetl,iei' l 3 y a series of 
secondary longitudinal trunks; from these latter arise, at the 
i*erpiisite I’egidai* intervals, the actual branches which bury them- 
selves in, the intercostal spaces. This is iDrecisely the arrangement 
thiit would have been expected in a snake belonging to the sul)- 
faniily Boinm of the famil}" Boidte according to the facts whicli I 
ha.ve been al)le to I'ecord in various genera of that famil^u It is, 
in fact, Gorallm madmgmcariensis whicli is thus fax* “ abnormal’ 
for, as I have already recorded, in that snake the disposition of 
tlie intercostal arteidexS is not after the Boine but the Pytlionine 
plan. This rather unexpected state of affaiis to a certain extent 
of course thx*ows doubt upon the value of these characters from a 
classifieatory point of view. I have laid some stress in former 
papers upon tlie value of the intercostal arteiies in the classi- 
fication of serpents; but it is at least noteworthy that the 
diflbrence in structure goes hand in hand wdth a totally different 
range in space. The Old World Cor alius madagascariensis agrees 
with the Old World Pythons, while the New World Coralkis coohii 
agrees with the New World jBoas. The parallel instance to which 
I have referred above is of muvm Python spilotes; this snake, 
wdiile agreeing with Pythons generally in a number of features 
of its organisation, has a system of intercostal arteries wdiich is 
not like tint of the Pythons generally, but agrees with that of 
the Bomce, Here, again, the difference goes hand in hand with a 
diffei-ence in habitat ; for Pythoii spilotes belongs to the Australian 
region, while all the other Pythons that have been examined 
from this point of view are either African or Asiatic in range. 
It would be of the greatest interest to study some of the other 
'.members' of tlie genus Python which occur in or near, to the 
. Australian' legioiv, and also the other American members of 
the' genus GoraMus, In the meantime, I can only point out these 
'mther' anomaloiis ffacts. I' .may also mention .that in' those 
individualB, where'. I looked for. this artery each kidney had only 
one .renal .artery, as in Bokhe. .generally. . , 

§ Venom System, 

'With reference to .the' venous, system of Cor alius I .have obser- 
vations tO '.make o,nly' concerning 'the umbilical and azygos 'veins. ' 

The iwnhilical min ' is, , so .far as 1 ' know from my 'own 'observa- 
tions,, 'Small and' rudimentary 'in 'the' PythonS', 'but well developed' 
'P,EOG, Zool.''B'OC.-— 19'08, No.'-X. , ''T,0':,;':.'.',' 
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in Boa and Sunectes. I could not find this vein in Cor alius 
uiadagfxscariensis. In one specimen of Cor alius cookiB on the 
otlier lia-iid, there is a, small vein a, rising from the postca,vaI just 
j'lfter the coininencenient of the liver which I regard as probal'.)ly 
representing that vein. It may be tluit I have missed it in 
■Oorallus madagascarmisis \ and yet I rather fa,uey tliat it did 
not occur in the specimen whicli I dissected, for it was natyurally 
carefully sought for, as being of some importance in classification,. 

Anotlier example happened to allow of a more accurate descrip- 
tion of what appears to be the persistent umbilical vein, more 
poorly represented, or, it imry be, in a poorer condition for obser- 
vation in the other snake. The accompanying figure (text-fig. 24) 
shows this vein and its connections. Behind the liver a, single 
epigastric vein runs along the median doi*sal line in close contact 
with the body- wall, as in all snakes (in which it has been looked 
for). Passing forward, this vein divides into two, at first divergent 
and afterwai'ds parallel, veins at a point about lialf an inch or so 
in front of the posterior end of the liver. The left-Iiand of these 
two veins continues to bear the characters of the epigastric vein. 
It emits branches to the liver, wldcli cross over or i-athei- tinder 
(as the animal is viewed on a dissection) the other vein. Idiese 
branches enter the liver and form a part of the liepatic portal 
system ; there are altogether five of these, the last entering the 
liver quite close to its anterior termination. On the other hand, 
the second of the two divisions of the a,t first single epigastric 
vein runs above, but gives off no branches to, the liver. This 
can be seen most plainly, and, as I think, is an anatomical fact— 
■and not merely due to the vessels being invisible owing to their 
emptiness of blood. Close to the anterior end of the liver this 
vein receives a branch from the parallel epigastric vein, whicli 
runs obliquely backwards from that vein to join the paiullel 
trunk and at this point bends downwai'ds to reach the liver. 
On tlie surface of that organ it dilates somewha,t and na.i‘rows 
again to be connected with the postcaval vein by at least a 
membranous seam in which I did not observe with certainty 
any blood. It may be pervious, but I am not quite determineil 
upon the point. There are cleaily i*easons for looking upon i:,his 
vessel as the persistent umbilical vein. If this he admitted, tlien 
it follows that in this character also the A.mei:*icau species of the 
.genus Gorcdlus sliows Ukenesse.s to the Boine lutlier tlian to tlie 
Pythoniiie subdivision of tbe Boidai. 

There is therefore in this feature also a difference between the 
'New World and the Old World lepresentatives; of the genus 
and, mox'eover, on the whole it may be said tliat thcrNe w 
World species resembles more the Boine than the Pythonine section 
■'in this particular. , There is,diowever,b 3 ’- no means a close resem-, 
blance between Oorallus cookii Bjicl the Boas in the disposition of 
the umbilical vein, 'as will be seen by a reference to my descriptions; 
of that vein in Boa and Ewmctes. That there should be differ- 
ences.between individuals of Gorallm mohii is not 'surprising in 
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€|iioted ill otliei' pj:ipers coHiiminicatecI to the Society facets fi’oiii 
iiij dissections relative to tlie shortness of t]:Hs YThii in l)oth, of 
tliose two gi'eat divisions of the Opl.iidia., Witli reg’fird to tli«‘ 
Colul:)i*iiie Serj)eiits I ha.ve now two other exani|)les to m,eiiti(„>:ii 
wliieli bear ont the view expressed a, hove. In Ileldcops a-iupdaf/m 
the a-zygos is smaller than in any snake in whicli I ha,ve seen it. 
A stoutish, vein on the right side connects the paric'tes witli the 
precaval, and iiotliing furt'lieris seen of it after tlie 'point at wiii(di, 
it emerges from the parietes ; it is not at/ all continued down tlie 
l)ody In lleterodon nasimis the azygos is also siiiall, but not. 
smaller than in some othei* Ooluhrines in which I luive de- 
scribed it. The vein, which is, as usual, on the riglit side of the 
l)ody, is formed by tlie continence in regular order of four intei*- 
costal liranclies. Tlie last of these emerges fi’oni a circular orifice 
in tlie parietes with well-mai-ked edges of very nnicli greater 
diameter than the Y’ein which it permits to pass out. In the 
ca,se of the othei* branches no such orifice wn.s visilile ; tliey 
simply piisli their way between the %m,rions layers of tissue. 
In the Boidm on tlie whole tlie azygos is bettei* developed than 
in tlie iion-Boine snakes, but in no Boid wliich I have liad the 
opportunity of studying is that vein so continuous for so many 
segments fis in Corcdlus coohiL I only oliserved tin's in one 
specimen wliicli iiappened to fie particularly faY'oiu'alile for this 
examination. Furthermore, the arrangement was the same on 
hotli sides of the body, and tlie appearance presented by tliese 
veins was therefore reminiscent of the postcardinals in tlie 
Tailed Amp]iihia.ns as figured by Hochstetter , and a.s I have 
myself t observed. I believe that there are no eml:)iyologi,cal 
data as to the significance of these veins in the Boidie, and I 
therefore use the term ‘‘azygos’’ as being in the present state of 
knowledge a somewhat vague term t with nevertheless a definite 
meaning of a kind §, but one whieli implies no homologies witli 
other vertebrates. As I have no facts abox'it ' the same veins iji 
C Of alius mMlagmcarmisis^ ami as our knowledge of this vein 
un the Opliidia gmierally is, not e'xtensive, I can iriake no com- 
..'parisons of value 'except, indeed, to point out tliat Corall/m is, on 
tlie whole, like other Iloidie in this I’esjiect. 

^ Liver. 

. Corall'US madagascarierisis showed a. curious peculiarity in tla,^ 
structure of the liver. The posterior eml of one of tlie ' lobes of 
that' organ' was enormously prolonged, as a thi','n tail of liepatic 
siibstance. , Tliis state of affairs is merely' an exa.ggeration of tlni 
'commonly found p'roj action -of -the one of the^tavo hvw-lol)eB 
'posteriorly beyond the other. In CoraUus cookii there is some 

'*' Morp'h.Jahrb., Bd. xiii. 1888, 119.' 

,t In Amhl^stofmi tenehrosim. 

i Tliew 'is not .always a strict hoinologj,.'.. a.s',,I Ijelievo, even 'bet weem ■ veins .in, 
difeent inammals which have been described uiuler this name. 

§ J. 0 ,, a vein which draws blood fianxx the dorsal thoracic 
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\^‘^irifibility in the form of tlie posterior terininatioii of tlie liver 
(text-fig. 25), but in no specimen that I Imve dissected was there 
liny tiling ati all lipproachiiig tlie long thin appendage of Corallm 
mml(i(jaHcainxftisls. In one speta'men, where this prolongation was 
pjii'ticulaady well developed, it only measured | of an incli in length, 
wlrieli is far below that of the hepatic process of its presiimed 
ix:)ngerier. Tlie pi’oiongation, in fa.ct, in CoraUus cooMl is hardly 
a.n exa.ggeiation of what is found in those otlier serpents in wMeli 
tlie one lobe does extend further backwards than the other. 


Text~iig. 25. 



O/. 


Poititevior end of liver of two inclividinils {a & 1) of Coralhis cooMi. 
a shows a long tail -like process. 


'Out of the six other examples of Corallm cookli wliich I examined 
tliree had a, more or less well-developed tail to the liver and three 
had the barest traces of the same. The two species thus contrast, 
it being of course 'assumed that' the one example of Corallm 
m^dcigascariemis 'which I examined represented the normal, in 
.structure. , 

§ PancTtm and Spleen, 

■■ I take ..these two organs 'together, because ii"i the. B^eptilia 
{especdally^in' tlie Ophidia) there is generally , a. . pretty close 
'TOimection between -them. - 'In Ooralhos madagascarmisis the 
■spleen.ds '.a small'' rounded 'body situated ' at some' distance, from 
'the, pancreas, which .is a; solid compact '.gland abutting .on to the 
duodenal walls. ' In Oordhis cookii the pancreas 'is of a different 
'.form, always, assuming that' I" 'have-made no error in. the -descrip- 
tion '- of ' C, madagmcariemiSr \ ' In any casO' ', it is ■ certain ' ' - that , ; in 
■C], "COoM -.(for ' I. .Iiave 'identiffed 'the ' various' structures ''to," be 



148 


MR, F. B. BEBDARB ON THE ANATOMY 


[Mar. 3, 

described in five individuals) tlie pancrea.s (text-fig. 26) consists 
of a lai'ge solid piece aljutting upon tfie duodenal, walls, a>s ,ii:i i'lie 
other species of the genus with whicli it is here compai'ed ; l)ijt 
ill axlditiioii to tills there is a tliin istlinms of pancrejitic t'issiii:‘ 
connecting the iiiajor lialf of tlie gland with, a round piece of pan- 
creatic tissue closely atta,ched to the spleen ; the latter is of eoiirsc* 


Text-fig. 26. 



Pancreas fmtl adjaceiit aisoora of 

a* Coaiiiiencement of coiled region of intestine, Mnin nia^ss oifipaiicroas; 
jK?% pn)cess of the same attached to spleen i a'jo A Spleen, 

to be distinguished finin .the pancreas 'by its ■ purplish coloiuv the-- 
pancreas being yellowish., 'In. one. example oi ' Carallm mokii 
/(specimen ,A) .the spleen instead .of' being ,,a: rouiid,ed.. bodyy is. 
thicker at; one end 'and, tails" .into fh- long thin pmcess at the 



1908.] 


OF SJ^AKES OF THE C4ENUS COR.ALLUS. 


149 


other. Ill speeimen E the spleen has traces of this peculiar form 
ill tlia.t^tlie rounded vspleen closely attached to the iiearty detached 
picc^o of tlie pancreas is reinforced by a splencul.us situated tliree- 
<,:juart 0 rs of an incli from it, which latter tails otF into a thin 
process, in tile other specimens the spleen is a single rounded 
Ixxly as i. have ilescriljod it in Coralhis niadagascccrk The 
piiiicreas would appeal* thei'efore to be jiretty constant in its 
(dijiracters in (Jorallm coohiL Tins form of pancreas seems to 
lie cliai’acteristic of tlie family Boidte among the Ophidia. I find 
in Eryx cmiicus a pi*actically identical arrangement ; so also in 
Python sebay^‘\ 1 have alread}’’ described as characteristic of 
Eimectes m.mimis t that the pancreas is divided into two portions, 
of wliieli one is apposed to the duodenal wall and the other is 
attached to the distant I}- situated spleen. The duct of the gland 
connects these two parts. It is possible that in. that snake there 
is also an istlnnns of pancreatic tissue lying along the duct ; in 
a,:ny ca.se thei:*e is certainly this isthmus in the other serpents 
to wliose pancreas I have referred above. In Python sjyilotes 
much the same struetui’e of these organs is to bo seen ; and, 
nioreovei*, in tliat Python, as in Eimectes murhvm^ the spleen is 
reinforced by additional splenculi, seen also I'arely in (J or alius 
coohii. On the other hand, Boa constrictor differs in that the 
spleen is close to, but not much in contact with, a. solid pancreas 
unprovided with any discrete fragment and connecting ‘isthmus, 
The organs in Boa constrictor are, in fact, constructed on the 
plan of those of the non-Boine snakes, where, however, the 
coniieetion between spleen and pancreas is sometimes rather 
close. In Viper a russelli the smaller spleen sits like a cap upon 
the larger pancreas. In Dasyp>eltis scahra W^ two “ glands ” are 
in alisolute contact, and in Ilelicops aurptlatiis the spleen is 
actually imbedded iu the wider distal end of the pancreas,, 
appearing u]:)on its surface in the form of two pixtches. Yon 
Siebold xind Btanniiis, in their well-known and usually (so far as 
my own ex|)erierice goes) accurate and comprehensive text-hook of 
companative anatomy t, do not sum up accurately the relations 
of tiie pancreas and the spleen when they w-rite : Die Milz ist 
getreimt voin I'^‘;vncre^ls liei Eryo;, Python^ Chersydrus^ ntir wenig 
.ilrni anhangend liei Boa, Die Yerbi,ndung ist inniger bei den 
iibrigen Sclilangend' These observers would seem to have missed' 
tlie process of the pancreas’ so common- among the Bokke.- The 
-fact that it' i:S'Co:m.mon in .that. gi*oi,ip, and not, a,s it would appeaj:*, 
found' elsewhere, has -soine 'significance. For among the Lacer- 

tiiia ' tliere - is very generally a, long- and -tlvin p,rocess ' .of .the 
pancreas'- which comes into actual .'contact with, ' or .at least gets 

In another example of Python sehm the distal portion of the pancreas was 
completely separated from the larger duodenal portion by an actnal break in the 
connecting isthmus, bridged only by the pancreatic dnct. 
t “ (Contributions to the Anatomy of the Ophidia/’ P. Z. S. 1906, p. 25,^ 

J ‘Handbuch der Zootomie/ Bd. ii. Amphibia, 1856, p. 187. It is perhajia 
remarkable that Cuvier and Milne-Edwards have no observations upon these point 
in'their'text-hoo.ks. . 
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very near to, tlie more distantly situated spleen. As the .Ihiidje 
iii‘e believed, Idj rea. 80 ii of a consideral.:)le number of a,natomicf:ii 
'peciiiiar'ities, to stand a.t tlie base of the Opliidiaii seiies, this fact 
is obviorisly not witliout importance. 


§ IhiMire Fosltion of Viscera. 

Til© i*ela.tive fiosition of the viscera a.nioiig siialces and tlieir 
proportionate lengths are important as <liagnostic cha, ranters. 
Tlius, in the Yiperiiie Serpents the liver follows close upon tlie 
Jieart, and in the Boidf© the kidneys have ratlier a difFererit 
position from that in the case of other Ophidia, It is not, there- 
fore, without importance to compare tlie two species of Cor alius 
in these particulai-s. 


C, 

Total length to vent 

From symphysis of javrs to auricles 
of heart 

Bh-om apex of heart to heginiiing^ of 
liver 

Length of liver 

Distance between end of liver and 
gall-bladder 

Length of kidneys 

!Distance of end of posterior kidney 
from vent 


mada(/<iscaricusis. C. eaol:iL 


50 inches. 

or inclies. 

? 

18^ inches. 

inches. 

4f inches. 

12]^ inches. 

11 inclies. 

i inch. 

8 inches. 

If inch. 

3i & 21- inches. 

About 6-6 inches. 

10 inches. 


It is obvious from the above measurements that there are 
(lifierences between the two speciesy which cannot by any means 
be accounted for by the differences in length which they show as 
individuals. Thus one kidney, at any rate, of Corallm cookii is 
twice the length of that or I'atlier those of Oo7Ydlus maclagm- 
■cmdmsisj although the length of the snake is only one-fifth or 
one-sixth greater. Furthermore, the distance of the kidneys 
from til© cloacal orifice’ in O. cookii is greater, botli actmdly 
■and proportionately, tlian in O , ' Tliis Boine 

cliaracter is tlierefoi*© more empliasised in tlie Am6xd,ca.ii than in 
tlie Madaga-sear species. Although the' liver of '('7. madagas- 
,.carwmis is slightly longer tlian that of the American s|')ecies, 
■this, ' does not account 'for the .gi*eat ■. discrepancy whicli ishe two 
species' show in .the. distance of tlie gall-bladder from the end of 
the, liver.,. In Goixdlm cookii the two kidneys liarilly oveilap. 
'The posterior kidney begins , where tlie light kidney ends. 1 find 
'that iiere, a,.s in the case with CWaUus niadagascar mists and other' 
'Bohtey 't.he kidney, of each side is furnished with only 'a . single 
', renal axtery.' ■ This' ■structural' 'fact' can, as ' I tliink, ,be now, 
regarded,, as characteristic of .the Boidie as compared- with' 'many 
•other snakes. , 
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III view' of tlie ratlier slender diflerences wliicli often exist 
Ijetweei'i diilerent genera among the Ophidiaj it a.ppears to me 
tl'iat tl'ie differences liere recorded lietween ComUiis miidagas- 
ccvnensis a.rid (J. cooku are wortliy of reeei'viiig generic value. 
j:>ut foi:* tlie pix-Nsent I do not coiisider the ina;tter of a, name 
foi‘ the Madagascar s|')ecies, si:nce there is no knowledge of tlie 
struetni’e of the reri'mining Aineri.c*ni'i species of the genus. 

Idle following bi-ief statement embodies the principal aiia- 
t.omical characters of the two species, Corallm lyicuiagascarmisis 
and (7. cookli : — 

Coralliis madagascariensis. 

Mental groove bordered hi/ eight scales on each side. Bronchus 
continued for a constderahle distance into larger lung. Intercostal 
{vrierie-s re gidurlg paired like those of Python . Mo rudiment of 
mnhilieal rein. Liver commences closer to apex of hearty of 
considerable length, terminating in a verij long thin posieridr 
prolongatm^^ of one lobe. Gall-bladder close to end of liver. 
Panei^eas ivith no prolongation to spleen. Kklneys short, nearer 
to vent. 

Coralhis cookli. 

Mental, groove bordered hij ten scales 07 i each side. Bronchus 
■contimml only for a short distance into mterior of larger lung. 
Intercostal (arteries not retjularly pwlred like those of Boa. A 
rudiment of or a more fully-developed, umbilical vein. Liver com- 
mences further from apex of heart, of less considerable length, 
S(:vmctifnes Umnlnating m a short thin pi'olongation of one lobe. 
Gidldiladder at a considevahle distance from end of liver. Fancreas 
with a prokyngation to spleen. Kidneys longer, farther from vent. 

For the inea^surements made above for the purpose of con- 
trasting the two species of GoraUtis, I w£ts compelled to select one 
of tlie L'lrger specimens of Coralhis cooku dissected liy myself. 
For tliongh I Imve dissected smaller examples of the sanie length 
ns tlie imlividiiaJ Of, Oorallus madagascarie/mis, tlie details, as to 
tlie position of tlie viscera -were iuifortuna.te],y imperfect in, my 
notes. ' From such details as I liave, preserved, lioweve'r, it would 
not appear that much, .has .been lost' by .not being'able to make a 
more lU'ciiraXcn coiiiparisoii between, the t'wo species of snake i.n 
''these particulars.' Since the 'e'xamples of Corallus coo kii which 
I have examined range from a length 'of 48| inches .to 71 inches, 
it becomes a matter of interest to note ivhat, if any, ' alteratio'Xis 
take place inOlie relativ'e sizes' of the various ■ organs .and, .their 
position with regard to each other during the process of growth. 
'Tlicu^e is,' 'furthermore, another ''rather important variation to be 
‘deduced .from these studies', ^as will be' appax-eiit when , the facts 

* Exc* (see abovis, p. 143). 
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I'jjive been set forth. These fjicts are given in the jxccoiu- 
paiiyiiig ta^ble, 'which is regretta,].>ly imperfect iii ])Iaces, 



A. 

((>1. incli.)'^' 

15. 

(03) 

C. 

cm) 

(71) 

F. 

(65) 

F. ; ('I 
i (53) 

! 

Erom symphysis of jaws to 
auricle ol heart 

18.it 

18 

u 

1.9i- 

? 

' 

18 17 

From apex of heart to liver ... 



p 

5{' 

P 

4 , ? 

Leuf^^'th of liver 

lit 

lU 

8 i 

Ilf 

10.1 

1,01; 81; 

.,1 , j 

From end of liver to gall- 
bladder 

B 

54- 

5.V 

i 

p 

8 

1 

Oh oil 

Length of kidneys 

31, 2i- 

3i,3.i 

1 

j 2.V 2 

1 

31,3 

2k 21 

? 1 ? 

From end of posterior kidney' 
to vent; 

1.0 

1 » 

1 

I ? 

121 

12 

? ' ? 







... 

' „ 



The study of tlie statistics pi’esented in tlie a]:>o\*e table shows, 
as it would apjiear, only one important instance of vsiriation 
between individuals. That eoncerns the distance at whicli the 
gall-bhidder is situated from the end of the liver. In specimens 
A, E, E, and G, particularly in the first and second of tlie foin*, 
the gall-hladder is markedly more disitant from tlie end of the 
liver than in the remaining examples where I have noted its 
position. In view of its much small ei* length, specimen 0 slioiild 
perhaps be referred to the same list. It is a fact not without 
interest that in specimens E, F, and G the intrapulmonaiy 
bi*onchus ixS not continued by a seam clown the lung, and tliat tlie^ 
lungs are relatively small. On the other li and, in the only 
exanip>les in whicli I ascertained the presence of a seam, viz., in 
B and D, one, at any rate, has a large lung, and the other sliows 
a short interval between the end of the liver and the gall-bladdei’. 
There is thus, as I venture to maintain, a coii'imoncing diffei'entifi'- 
tion, of species among .tliesc^ exterrually quite similar snakes. 
Tliere is a distinct, tendency to the segregation of tlio imlivi duals 
into two, groups: the one with, a -seam <lown th.e larger lung, 
which' is relatively a>f larger -size than in tl:m other inciividuals, 
.arid a gall-hladdei* comparatively far ■.i‘emo\'e(,! fi‘ 0 ,ra the ]')os't'i?rioi‘ 
end of the liver ;■ the other with relatively smaller lungs witliout,. 
any seam, and the gall-bladder not .so far removed from t.h(‘ end 
of the liver. Apart from these series of variations, whieli scorn 
to allow of the sorting into two lots of the individuals consi<lore(l, 

'' 'Other organs' vary in a less r.e’gular fashion, ■ In the liver , therev; 

It will be recollected that the above measiiremeiits are taken from tbe top of 
tbe snout to the vent. Tbey are set forth in indies, 
t This and all the following measurements ax*e in inebes, 
j The thhy“tail” to one; lobe of the liver is comprehended in these measure- 
inents,' where, it occurs. ,It does not' occur in specimen's D,,Ej 'Ch ' 
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luuy or mnj not Ije a moderately long and tliiii posterior prolonga- 
tion ot one of the lol:)es; the intiupnlmonjiry broneliiis also is. 
longer ;i.nd slioi-ter in some specimens tlian in otliers ; tlie spleen 
is i)y no means entirely constant in its form in every iiidividiiaL 
d'lie |;) 08 it.ion of tlie l^id'neys varies slightly, as does the ainouiit of 
ovc‘rlap of oiui l)y tim otliei*. The table showing tlie relative 
|)osition of tlumliliereiit organs of the body indicates that there 
is, a,s inigiit 1)8 oxpecte<l, ,a correspondence between tlie leiigtlis 
of the snsdves and. tlie dista.nces separrating the viscem. The 
table, liowavvei*, does not show satisfactorily wliei'e the growth of 
tlie individiud, takes place, except that it would perhaps lie^ 
inferred tliat it is not in the region following the livei* ; for in 
two individuals measuring respectively 63 and 48^ inches the 
distance from the end of the liver to the gall-bladder is precisely 
the same. 1. observed tliis carefidly in the tivo individuals F 
and G\ Tliei'e is a. difference of ten or eleven inches in total length 
lietween the snalves, ami yet the distances between the end of the 
h\'er, tlie spleen, and the gall-bladder were exactly tlie same, as 
Avas conclusively shown by placing the snakes side l,)y side, wdieii 
the oi'gans mentioned w^ere seen to correspond exactly in position. 
'!riiis seems to show tliat the growth in length takes place both in 
front of and behind this particular region of the body. I should 
imagin<:‘. that tins region corresponds to the nmliilieal region of' 
tlie new-born snake. In conclusion, it may be pointed out that 
the coni para, tive fixity in the relative position of organs in so 
many specimens and of different lengths confirms the use of this 
cliai'acter as of systematic value in snakes. 

§ Condusiom, 

It will 1)6 clear that the cliaraeteristics of these two species of 
Cor (dim ^ even if they he ultimately referred to two distinct 
genera, lireaks <lowii my pi^evious a,ttenipts to dcline the sub- 
families Jkrbm and Pytluminm by a,natomical cliaraeters, and 
renders those characters only generally applicalile. Hitlierto 
tliese, two, sul).familiesliave beeiniistinguished by the existence in 
the Pythonmm of a supraorbital Ixme w^edged in lietweeii the 
prefrontal, frontal, and postfrontal bones ; this bone is 'vvanting 
in th(‘ I presume that has Ibeen examined' ■■in' 

this K'spiTii, and lias been found to possess no supraorbital bone. 
Ot!iciwis(* the Ihrlnm (and Corcdlus cookvi) agree to differ from 
the Pythowmm (including Corcdlus in .the- 

mode of ■' distrihut,io,n. of ■"'tlie intercostal ' arteries, .and 'in, the 
persistence of la considerable umbilical vein. ■■ I am, disposed to^ 
think that in view of -facts accumulated since the division of the,- 
Boicla3, as indicated ..above, it is not so desirable fo'i: the present,' tc>- 
, insist npo'n any such subdivision, which is, after all, by 'no means'., 
'.ill accord with,' geographical' .range. ' 0,n ■ the , other hand, the 
present comnii.micatio.n '' enable'S me';' to 'substantiate still .'further', 
■' the '.cbamct eristics 'Of 'the' family. Boidfe, which, differs from ali,.other';. 
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families of Opliidia., wliose ciiai-acters ;ire well lino'Wii, l.)y tlie 
following distill giiisliiBg features : — 

Vestiges of h ind Umhs present. Two lungs {except hi Uiigalia,). 
Bronchi entering lungs at a little distance from their anterior 
xyxtremiUy. Aorta g icing off regidarhfgxiired intercostal artencs 
or Tegidarly-p)aired intercostals dericed from, fewer branches of 
■aorta. Jtenal artery single on each side (^rarely two). UniMlical 
re/in offoekts often persistent hh adult to a greater or less extent. 
Antexior abdornincd vein connected toith afferent renals. Azygos 
uS'uaUy long. Ihjsicarclinals present inf rant of kidneys. Pancreas 
'usiially with splenic lobe. 

Tliese eliaraetei’s are, for the most jiart, points of likeness to 
the Laeertilti, wliich are more numerous in the Boidie than in 
otlier snakes. They thus argue the ba,sal position of the Boidie 
in the Opliidian series — a view which is quite generally held. 


(2) Some Notes upon the Anatomy of Comallus cakinvs. 

The (x:>rn pari sons instituted in tlie above a ccount of tli e structure 
of Porcdlus cookii are further confiiTned liy the dissection of an 
example of Corallus eaninus, which I ha ve been able (piite lately 
to examine. Tlie specimen of tliis extremely beiiiitifiii species of 
Tree-Boa had been, a,s I understand, identiEed wlien alive by 
Mr. Boulenger. I identified it myself when dead, before learning 
this fact, with the help of that gentleman’s ^ Catalogue of the 
Snakes in the British Museum ’ The catalogue iii question, 
though allowing of an easy reference of the individual to its 
proper species, does not refer to what appeal’s to me to be the 
most sahent external character of the species wlien compared 
with its immediate ally Coralhis cookii; that is, the much gresiter 
size of tlie scales in the latter species. In (for alius cookii, in fact, 
a scale upon the dorsal surface near to the middle line measured 
4 mm. in length ; ascalefxxima corresponding position inC. eaninm 
measured only 2 mm. The pitting of a, ■mucli greater mimlier of 
tlie labial sca-les than in, (f. cookii is anotlier e]iara,ctei'‘ of tlii,s 
^species. I found that in tlie individual examined by myself the 
first lower labial of one side was sliglitly pitted. Tliis <loes not 
ap|;)ea,i:‘ to be always tlie case. The rnenta,! gi’oove is longer in 
this snake than in G. cookii. It is borilered by fifteen s(;ah:S oi:i 
ix'icli side. Thus the,re is an. exaggei*ation of tlie chai’acti,‘i*s of 
(f. cookii, \iiiid not , an approach towards (fmrnoidAigascmdxnsis. ■ On 
the other 'hand, tlie short tail of C. canimis (the lengtli to i}he 
' cloaca.: was; 34 inches, that of the tail 51 inches) is iiii , approach. 

, to 'the'' condition ■ observable' in Cf. madagascariensis. ' The 'anal 
■claws 'Were 'Small, and, on. account of their wdiite colour, iiicom 
■ .spiciious. : , Each lay between' t’wo scales in front and one behind, 
•and; the. area of implantation w^as r-ather bare. ■ 

' I have 'given .reasons for i^egarding the positiorrof the viscera 

Vol. 1, LondoH, T893, pp, 99 & 102. 
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wii'Jiiti tlie lx.xly of serpents generally as of systematic impor- 
tsi.iice. Tile tollowing are the correspoo cling facts relating to. 
Co'ndlns cajdmis : — 

Ijengtli of body to cloaea., 24 inclies. 
l^h'oiTi snout to liea,i‘t, 9 inches, 
t'n vni lieart to livxir, di inches. 

I'jength. of livei*, 5| inches. 

ll' roin. end of liver to gall-liladder, I J inches. 

These measurements, thong] i incomplete'^, indicate a closer 
!igr(3ein.eiit with ComUus coofcii than with the Madagascar species, 
as will be evident from a. comparison wdth the tables on pp. 150 
(fc 152. At the same time, there is perhaps some a])proa,ch to the 
lattei’ in tlie cornparative closeness of the end of tiie liver to the 
galhlilaildei'. M oi‘eover, the liver in Corcdlm canim/iis has a long 
tiiiii tail,” measuring no less than an inch and a half. This, 
again, is asliglit appi*oa,cli to Cor alius 'inadagascariensis^ inasniiicli 
as the tail of tlie livex* in botli species is about one fourth of the 
leugtli of the entire liver, wdiile in C. coohvi there is evidently a 
terMleucy foi* this thin posterior prolongation of the liver to 
disa,i)pea;r. Idiis, however, is nearly tlie only point in the internal 
anii1:.omy of Gorallm can'mus in which I have ascertained a 
liknness to the. Mada.gascai’ species at all more pronounced than 
to Corcdlm cookii. In examining tlie liver I naliinally sought 
with cjare for vestiges of the umbilical vein. These are quite 
(>l)vi<:)us, and I am even inclined to tliink tha,t tlxis vein is fairly 
wailhdeveloped in the jiresent species, though its condibion did 
not |)ermit of aii accurate mapping of the course of the vein, 
liiiwxi ver, a strongish vein— the further course of which along tiie 
i>od}^“Widl I am unable to state — dips down from tlie liody-w^all to 
tlie liver. A.iTived upon tlie surface of the liver its ca]ibi*e becomes 
iiicfreased, as is often the case with the umbilical vein in the Boiiie 
snakes ; liiit, instead of joining the postcaval, it appears to end in 
the liver-substiuice. But its former connection (?) with the post- 
caval is indicated l:>y a fuiTow deeply marked winch connects the 
vein willi tlio [lostcaval, continuing in the same stx’aight line as 
the vein would tra verse were it to pass directly to the postcaval. 
I tldnk, thmn fore, that this vein is the persistent umbilical and 
not mendy a. linuicli of the epigastric. I may point out that, if 
this o))inion is wxdl foiiiided, the present species of (7omKe&6' agrees 
w^ith its Anieriimi coxigeimr. 

As I Iiave alreaxly pointed out, the Madagascar and the Boutli 
American species ol Oomlkis dilier ' in' The ' ridations. of the 
pancreas to the spleen/. 'I '.am bound Ao, state that Oorallus 
canimis seems, To be, more .like' Corcdkis^ mudm^mcariensis^^^^ 
is ' to . Coralhs cookil in these, matters. ,■ That is' tO' say,, there is ' no^ 
; thin' ''process of The pancreas "putting' the]pancreas into,'' actual 
'CO'ntact ■' witli ..the ■, anteriorly , lying :.spleen, ' , ' On ' the contrary, the. 

It was' (ksii’aMe tod, njure' the siiaW.as .littltMis .possible, 



■156 


MR. F. E. BEDDAEI) ON THE ANATOMY 


[Mar. 3, 

roiiiKled pajicrea,s lies upon the gut, and the small spleen lies a.t 
a, (x:):risi<ierahle distance from it and is witliout any connection 
with it. The spleen is ronnded, distinctly divided into two lobes, 
I'iiit witli no ta.'il-like proces.s. On the -whole, however, it does 
not iippea,!’ to nit'^ tliat these diiFerences ha,ve generic- va],iie„ li'or 
'I liave pointc,M'l out pi*ecise],y similar difiemnces Ijet'ween tlie two 
species of Anaconda 

Two importa-nt anatomical features remain for consideration, 
in both of whicli is niore like its Soutli American 

Text-%. 27. 


T, 


Ltuigs of- OoraUus canimis cut open to show interior. 

ti\ Trachea. ' r. Rig-ht lung;; thiMiTegiilaiOmaudiial sovruiangs within this liuig 
arc shown on tlio riglit nc*ar to the septxivu between itscslf and the left lung, 

ally,' 'These' are idle arrangement 'of the' intercostal arteries aiid 
the structure of the' lungs.- A's to the - hxriner, 
has .the, Boine, disposition .of .the intercostal arteries. .That is to, 
.say, ■there" are' but, few , of ■ the . arteries .arising directly' from' the 

G.ontributio'ns, t,o the; Anatomy. of the'^'OphidiaA Ih'Z.,S,' 1906, p. 25, ,I may,, 
add that Mn/x coniem 'md' M yoAni also. differ in this,j for i,n 'ti'K) latter there in no 
tail’* to, the pancreas. ',. A.s, to the former soe.'above, p, 149.',, . '■, 
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riorta ; but these few bifurcate and trifurcate, and from secondary 
/longitudinal connections arise the actual intercostals, This is 
■obviously like Corallus cooldL 

Tlie lungs of Corallus canirms are illustiuted in the accom- 
panying figure (text-fig. 27). It is obvious that they are, 
generally speaking, more like those of Corallus cookii than they 
are like those of tlie Old-World species Co7*aUus maclagascariensis. 
This is chiefly seen in the short length of the intrapulmonary 
l)ronchus. There is, however, no tracheal lung. The inter- 
annular membrane is readily to be distinguished from the tissues 
of the lung by its white colour and thick appearance. It has no 
lung-like structure ; there is no appearance of alveoli. It is, 
therefore, fairly sharply marked off from the lung- tissue with 
which it is continuous. The bi-onchus of the larger lung descends 
into that lung for a distance of about 14 mm. This distance is, 
it will be observed, much the same as that found in the case 
of CoTcdlm cookiL In the smaller lung the intrapulmonary 
]>ronc];ius is only 6 mm. long. In the case of the lai’ger lung I 
counted 15 bronchial semi-rings. This, again, is about the 
number found in Corallus cookii. It is possible that here, as in 
Corallus cookii, there is some variability in the structure of the 
lung. But as I have only one example, I can merely point out 
that it agrees with one set of specimens of Corallus cookii. The 
intrapulmonary bronchus is rather broad ; it was 8 or 9 mm. 
across in the case of the larger lung a little way down, and the 
intervening pulmonary tissue only 6 mm. across. It is important 
to notice that no trace of a seam could be detected. The intra- 
pulmonary bronchus of this snake does not, as will be apparent 
from the figure referred to (text-fig. 27), form a regular gutter 
Avith a series of regular and similar annuli. On the contrary, 
‘the annuli are very irregular after the commencent, and are fused 
together and sometimes incomplete. They were to be distin- 
guished by tbeir very red colour in the example dissected. This 
iri’egularity is much more niaiked than in Corallus cookii. In 
<lescribing above the lung of Eryx ^ I have drawn attention to 
tlie series of orifices into lung-cells ranged along the sides of the 
latnielnis and between the annuli. In the present species this 
condition is much more marked, and serves to distinguish the 
species from Corallus cookii. As Avill be seen in the ligiii'e, these 
orifices are numerous and scattered irregularly between various 
annuli. The difierentiation between lung and intrapulmonary 
lironch us is therefore less marked in this species than in many 
snakes, and is by no means typically Ophidian. It recalls, in 
fact, very distinctly the lungs of such a reptile as t. 

There is a final point in the structure of the lungs of this 
serpent which demands attention, though it does not bear upon 
the main object of the present communication to the Society, viz., 
'the relationship' of ' the Heotropicah to the 'Madagascar species of 

t See Beddard, S.'1907>.p* '61, texfc-fig. 16. . ' , ' " 
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CoraUus, As will be observed in the figure o£ the lung of CoraMus 
ca7ii7imy' the lieo.dward running pocket of tlie lungs occupies a 
dilfei'eiit position in tlie two lungs. In the case of tbe ia;i:ger 
lung it will 'l:;)e seen that the anterior process of tlie lung in 
question is' |)artly roofed by the intei*annnlar nienilmiiie of the 
trachea as well as by the bronchial seniirings. On tlie othei* 
Iiand, the same anterior process of the shortei' lung lias no rela- 
tioii ’wlmte^'er to the interannular tracheal inein.];)i*aiie. I do not 
know how far tliis is to be seen in other two~lunged snakes 
(Boicla^). I hope to look into this rnatttw further, since it lias an 
obvious bearing upon the degree of degeneiution of the sinaller 
lung, and therefore upon the phylogeny of the group. 

The following brief statement of the anatomical cliaractei'S of 
the species will serve for a comparison with the corresponding 
definitions of (7. and 0. cooMi upon p. 151. 

Cor alius caiiiuus. 

Mental groove horder&d by 15 scales on each side. Bronchus 
continned only for a short distance into interior of larger hmg ; 
its rings become irregidar and intemniptedj by oryices into lung- 
tiss'm. Intercostal arteries like those of G, cookii. J rudiment of 
tmihilical vein ^yersists. Liver with long 2 )osterior 2molo7igation of 
hepatic substance, GalBhladder initker near to end of liver. 
Pancreas tinih oio 2yrolo7igatkm to spleen. 

The agreement with Co7Mlus cooJdi is obviously much closer 
than with inadvigascariensis. 


3. Description of a new -Species 'of Monkey of the Genus 
Cereoj^itheeus. By E. I. PococK, P.L.S., SupGrintendeiit 
of the Gardens.^ - ^ 

[lieceived February 18, 1908.] 

(PlateX.t) 

Tlie Zoological Society lias recently accpiired by purcliase froni 
Mr.Tf. C.,Tliorpe, of Hull, a young cocample of a- species of (7erco- 
2 ntke.€m quite different from any form hitheito- descrilied. Ai.- 
'Mi*., Tliorpe’s' special, request I dcalieute' this new" species t«.) 
Mi\ Ezra, of Calcutta. ' 

7 CimmUTHECUTS EZRiB:^ 

■ Abstr. P. Z. B, 1908,. p. lO.fMarch 3)7. 

'."-..'Skin: of upper part of face black ; that of the lip's'aiidchinblue,:- 
.clothed ' with ■: white liairs. ; ATead'' 'ornamented - in l,nmt with a 

[The ,coinplete,i Accoant .of’ tlie^ new' s|)ecies' doscribecl' in .this -comimi meat ioit 
appears here;' but "as the .n'aitte’aiid.'the preliaiijmry diagnosis .were ■ published in the:-, 
^ 'Abstract/ the species, is '..distinguish'e'd hy ' the. iiairte,.being ipiderlin'e('L--*'EaiX'.o:K.] 

■: f- -For 'description of ihe-Hatfj-’see p. 160." . -. -'7' ' ' 
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conspicuous rusty -brown brow-]}aud like that of C\ 'iieglectm, 
but iiielfciiig postei-ioi-ly into the general coloui* of tJie I'est of the 
luiad, and not sliai’ply defined by a jet-black bajid. The area in 
front of tlie eai*s sligiitly tinged witlirufoiis-binwiij Ijiit the rest of 
tlie head, the cheeks, neck, and dorsal and lateral surfaces of the 
l)()dy closely speckled greyisli-yellow and black. The outei‘ surface 
of tlie tliighs and of the upper arms also similarly speckled, but, like 
the cheeks, lather more rufous than the body. On the shoulder and 
upper arm there is a lighter stripe such as is seen in C. neglectus, and 
tliere is a coiTespoiiding stripe on the outer side of the thigh, but 
tins is not nearly so conspicuous as the thigh-stripe of (7. neglectm, 
being of a dirty yellow and not white. The lower arms are da,rk 
l)i‘own and finely speckled exDernally, but not jet-])lac*,k as in 
C. 'Jisglectus, whitish stained marginally with yellow on the inside. 
Hamls a.nd feet somewhat rubbed, scantily clothed with wdiite 
hair. Tail not lilack, but covered witli speckled haiivs, reseinljling 
in tint those of the body, rufous at base. Hairs on tlie throat 
white, but not forming so long a, beard as in O. neglectus. Giiesfc 
and belly greyish with a decidedly rusty tinge. Belly and inside 
of the thighs white, lint the hairs beneatli the callosities and on 
the backs of tlie thighs not white but tinged distally with rusty 
red. 

Loc. Unknown, probably Upper Congo. 

This species is evidently related to U negleoitm^ as is testified by 
the red-brown band, the whiteness of the lips and chin, and the 
presence of the pale stripe on the thigh, not to mention the 
coiTesponding stiipe on the upper part of the arm and tlie 
general colour of lioth the upper and the under side. It miglit 
almost be liriefly diagnosed as a sjiecies of Geroo'pithecus diffei-ing 
from (7. neghctus in lacking the black areas characteristic of the 
latter. The two may bo contrasted as follows : — 

a, Tlie red area of tlie forehead sharply defined posteriorly ]>y 
a jet-bla.ck band crossing tlie summit of tlie head from side 
to side ; liairs beneath the callosities wliite ; tail, with, the 
exception of a couple of inches at its base, jet-black. 

negUotm. 

a. The red area, on the forehead not sharply defined lieliind, Imt 
1)1 ending with tlie speckleil tint of tlie top of tlie liead, 
wliich has no black transvei'se band ; hairs benea,th tlie 
callosities not white but tinged with rusty yellow ; tail not 
lilack, but the same colour as the back ezrce, 

U|> to tlie present time C. neghcUis has occupied in the geiuivS 
an isolated position, and opinions a.s to its aliinities have differeih 
By I,')i*s. Bcfa.tei’, .Forbes, and Tinuessart it was assocjiated. witli 
(J. (liana on accbuut of the presence of a. beard of lorigisli hairs on 
the throat and cliin, cUiid of a white stripe on tlie outside of the 
thigh. But in the monograph of the genus Cer(X)pithe€Us recently 
,pub].ished by this Society (P. Z. S. , 1907, pp. 677-746),, 71 put 
„ Pkoc. Zool. Socr— 1908, Ko; XI. 1 1, v' ■ 
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forwA.i‘<l tlie o'piriioii tbj-it t'lu.^ specios l>e re.i({\.r(li-M:l a.s a.ii 

type of the 7^e?/rcv"o>/y"p/,'i.vgr<>iip (f>. (>85). I'fie ooi-iHH‘-tiiews 
of tliis view is sbcnvii 1'>y tbe <'liseo\"ei'y of (J. e:.:.7YP, wlueii i:ii:iy Ijii 
sjiid, to oe(:.“.u|'>y jiii i,iit<‘.,rivu,Hlia.t('‘. |;:>ositioii hei.weeii (J, on 

ifhe one linnd, a.nd tfie Al>ys»suiia.n 'Monkey c'l(^sci‘il,)e<i a,s ('/. houilonr- 
Unii^ whi(‘li I eoiisidiva to 'he n, si.ihs]aKa(^s of U. le,(waiivpy»\ o.u, tiie 
otiier, 

•'.riie only veiy young example of C. imyliTiiis l liaveseen— 
iiaiiielyj one from the Canieroons- iM'seinbled themlults in coloiiiv 

[t is to l)e regretted that the exa.et locality of (/. r;;r/Y« is nt 
|)reseiit unknown, l)ut since it ca.me to '[Lull in company with an 
example of (7. ascanins sohniidtij its geographicMxl a rea, is prol)a,])ly 
tlie. tJi:>per Co'Ugo. Idie species is so distinct from even its 
nearest allies that there ca,n he no diflixnilty, I tliiuk, in its 
identilicjition wlien other specvimens coin<} to iaind to l)e rrimexh 

In tlie P. Tin S* 1907, p. 739, I descrilicd a, new species of 
( !e7Xopitkecus from tlie Congo nnder the name nhjrovirylis, Bince 
the figure of the liead of this species represented on pi. xlii. 
fig. 5, and ta,keii from a dried skin, is injuxairate in two pai ticida-i's, 
nsiniely, in sliowing the cliin black and in omitting tlie iian'ow 
Ilia, (;k streak running back from the corner of the tye, I take tliis 
opportunity of figuiing the whole animal fi*om im example now 
living in the Gardens. 

I also figiii'e the type of tliat remarkable neav speed es said to 
have come from the Itnri Forest a,nd descril'ied by mys(:df in A.nm 
Mag, Nat. Hist. (7) xx. pp. 521-"522, 1907, as (]Brcd)pith(Mms 
hmnhjni. The animal m still living in the Ga.rilens, and owing to 
idiange of (joat and improvement in coiulition lias altered some- 
'W'hat'iii cx>loin;\ Tlie brownish -yellow speckling of the liairs.has 
ciianged to gieenisli -yell own .Tliere is no pale l)i*ow-l)aiid except, 
such as is ii:,uli.cated liy the grey bases of tlie anterior lmii:s. ilns 
a,rms ai'e for tlie most pa.i‘t black except for a. speckled area lielow 
the 'elbow on the outer side. The wrist and ankles, lik <3 tlieliands 
a,nd' feet,: are black. 


bXF,I.AN'A1MON OF PbATK X. 

Fij^. 1. CknHitrpifJmmti Poe, 

ii. OereopU/imm^ Hp.- h. . 

a, (UTe{rpUhe(mH 

yriui iittitudeK avti taken tVoin photographs of Hviag animals.) 
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March 17, 1908. 

Dr. Henry Woodward, F.E.S., Vice-President, 
in the Chair. 

The Secretary read the following report on the additions made 
to the Society’s Menagerie din-ing the month of Peliruary 
1908 

The number of registered additions to the Society’s Menagerie 
daring the month of Peliruary was 171. Of these 146 were 
aequired by presentation and 7 pxii’chased, 9 were received on 
deposit and 9 by exchange. 

The number of departures during the same period, by death 
and removals, was 189. 

Among the additions special attention may be directed to : — 

One male Orang Utan {Simia safyrui^), from Deli, Sumatra, 
presented by Dr. J. C. Graham on Feb. 5th. 

A male and two female Pronghorn Antelopes {Antilocap7^co 
americana)j from North America, presented by President Roose- 
velt on Feb. 4tb. 

A Pallas’s Cat {Felts tnaiml), from Tibet, deposited on Feb. 29th. 

A Variegated Spider-Monkey {Ateles variegatics)^ a Red Bi*ocket 
{Carumm vufibs\ and a collection of 63 Birds, including one 
Scarlet Q^hvdiiYdl {Cardmalisph(e7iicetis\ four Desmarest’s Green 
Tanagers {CalUste destnaresti), two Olive Saltators {Scdtator 
olitxmceMs), and five Sonini’s Colins {Etppsychortyx sonitii), new to 
the Collection, from Venezuela, presented by A. Pam, Esq., F.Z.S. 


Mr. G. A. Boulenger, F.R.S., A^.P.Z.S., exhibited a remarkably 
malformed Plaice {Plettronectes jAatessa) from the London mai'ket, 
which had been presented by the Secretary of the Fishmongers 
Company, Mr. J. Wrench-Towse, to the British Museum. 

The fish measures 375 millim. from the end of the snout to the 
eml of the caudal fin, and for the fii-st 245 inillim. of its length is 
perfectly normal in form, scaling, fins, and coloration. But after 
that/ a sudden change ta.kes place. The point where the change 
takes place is indicated on the eyed or coloured side by a rather 
deep chink in the dorsal and ventral (or left and riglit) outlines, 
accompanied by a sudden rise in the length of the dorsal and anal 
rays, which at that point are separated by a wider membrane ; 
after this, however, the rays gradually decimse again in length 
towards the caudal peduncle, which, as well as the caudal fin, is 
perfectly normal. There is no solution of continuity in the 
arraiigeraeiit of the scales or in the course of the la,teral line. The 
only other difference, on this side, from a normal specimen, is a 
slight raising, like a median swelling, of the vertebral region 
immediately preceding the caudal peduncle. 

On the blind side, the aberrant aspect is piuch more striking. 
At the point in entioned, Lc. 50 millim. in advance of the caudal 

. ' ''ll*''';/.; 
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peMliiiicle, tlie colourless lower surface is squarely truncate, and tlie 
triuica.ted portion, 45 inillini. in diameter, is fringed 'witli a series 
oi‘ r.-iys, 7 in nuiidjer, connected ’by a, rneinbi‘a.iie ■wbicli foians a 
t*oMtii;niuin with tlie dorsal and aind fins. Just in fi’ont of tills 
trimcatrire, the lateral line ilivides into two l)i*anelies terminating 
at tlie lia.se of the alniormai foi. Beliind the truncated pai’t, 'wliicii 

Text-%. 28. 


Ootmml Hick (if iiudfcimiud Flulro,, emidareiuL 


iS; tlvin .and contains bony supports to ■ the ■ fin-rays,' and "separated 
froiinit by a deep, groove, the normal 'region rea}:>peai;*s, normal 
but for the' fact' that the two sides 'are'^ scaled and' coloured exactly 
alike, ' insteaci of the lower. ■.side being, colo'urless" and, clad, ,witb 
smaller scales. 

explanation of tins .wonderful 


M A l.FOrLM ETJ PL Alf'K. 


‘^M'reak” that, at an early stage of its existence, the lisli lost the 
posterior piirt of its caudal region, at the point now indicated l:>y 
the truiieatnre on the blind side; it at once proceeded to repair 
the injury Ijy producing a secondary terminal fin, viz., tlie ti'ans- 
verse fin connecting the dorsal with the anal — simiijtr structures 


















lieing well known in the regenerated tails of some fishes. But at 
the same time, or soon after, the true tail asserted its rights, a nd 
grew again, alongside the secondary fin, and this regeneration 
would fall , under what Prof.. 'Giard haS' 'designated, as '' ‘f Eegeiie- 
ratioiis' h 3 ^.poty piques"’' , (C. ■ .R^- -Boc, Biolh iv." 1897, :,p., '315),' an 
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atavistic phenomenon to whicli Mr. Eoulenger was one of the first 
to draw attention (P. Z. 8, 1888, j). 351). 

As Prof. Giard ha,s defined it, liypotypical regeneration i/epreseiits- 
a sort of ahridgment of tlie processes of reintegration, hj wiiich 
the regenerated pjrrt coiTes|)onds, not to the state of sta.ble equi- 
librium pi’eva,iling in the given form or type, but to a- pi’evions state 
o.f equilibrinm, usually to the ina,ximum of stahilit}^ immediately 
preceding that of the present state of evolution. As fiatdisiies 
are nndoiibtedl}^ derived from symmetrical foiins in which botli 
sides a.re similarly coloured and scaled, the present case, if correctly 
interpi'eted, is another to add to the numeiwis examples of this 
phenomenon which have been furnished by various groups of tlie 
animal and vegetable kingdoms. 


Mr. Walter A. Kidd, M.D., M.R.C.S., F.R.B.E., F.Z.8., gave 
an account, illustiated by diagrams, of observations he had ma.de 
regarding the effects of pressure on the direction of hair in 
Miumnals. 


The following pa.pe.rs were read : — 


1. The Rticld Exploration of fSoiith Africa,. — IX. List of 
Mammals obtained by Mr. Grant on the Gorongoza. 
Moontaiiis, Portuguese S.E. Africa. By Oldfield 
Thomas; F.R.B., F.Z.S., and R.Xh Wkoughtont, F.Z.S. 

[Received February 27, 

In order to make the collection from the Pungwe IUvei‘ district 
of Portuguese S.E. Africa more complete, Mr. Gra,nt spent some 
weeks in the Gorongoza Mounhiins, and there made tlie |)resent 
collection, which forms a luseful supplement to the Beira series, of 
which we gave an account in our last paper 

TbAseries consists of- aljout- 150 specimens, belonging to 31 
species and subspecies, of which we have described tlnee as new, 
while many are rare forms of wliich tin*, additioiia,! nmterijil will 
be of the utmost service as tlie different grc)U|)s are worked out. 

, Tlie following are Mr, Graid/S' notes' on tiie place he 'worked 
at 

Tanil-iarara lies on the footliills under tlie south-western 
.slope .ofAhe, ■Gorongoza Mountains; loughly 300 m. (975 feet) 
above seadevel, in a,, veiy typical ■ sti'etcli of country. Higher up' 
collecting 'wa's impossible, owing -to tlve height of tlie grass. 

Both the foothills and inountaiinslopes ' ai'e hei'e .clothed with 
virgin'forest,;in parts of' great beauty. 

, Many of 'the forest trees are 'of great size and comprise Aative 
mahogany,’ Aeak; Ac., <fec.' ■ 

1907, p. 774.'., 
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“The thick forest, however, does not extend far either to tiie 
south, or iioi‘th-west, its place being te-ken by .in ore open forest 
find bush-veldt. The north-east and north of the range are dry 
and stony. 

“ The highest point of the range is said to be 1600 in. (5200 ft.). 

“ The soil is very fertile, a.nd splendid crops of maize, Kaffir corn, 
rice, &c. are gi'own by the natives. 

“The climate is healthy and the tempeiuture never rises very 
high, averaging during the trip 79° in the shade; the rainfall is 
lieavy, and this and the thick mists that often envelop tlie country 
keep the trees in a continual state of verdure. 

“ The natives are a tribe known as tbe Goroiigozas and many 
gave great assistance, my personal ‘ boys ’ taking a keen interest 
in furthering the work. 

“ Tiiroughoiit the trip collecting wa.s difficult, owing to the density 
of tlie gi‘a.ss and other undergrowtli, which made it impossi]:)lG to 
form a really complete series.” 

1. Papio cyxogephaltjs Geoif. 

d. 1871. $. 1870. 

“ISTative name, ‘Kkerua^ (‘Bongwi* towards the Zambesi). 

“ Excessively eommon everywhere and genei'ally in large 
troops. 

“ At the time the crops are ripe it is quite impossible to scare 
tbem away even if several are shot. 

“ Apparently not as pugnacious as the southern species, although 
dogs are often killed by them. The natives say that the ^ old 
men ’ will sometimes turn on them. 

“ The flesh is eaten by the women and children, but seldom by 
the men.’’ 

2. CeECOPITHECUS ALBIGULAEIS BEIEE2s"SIS Pocock. 

cf. 1902. 5. 1802, 1803, 1818. 

“ Native name, Ksinibo.' 

“ Yery cotnmon in the forest, to which they are confined, and 
often observed in very large troops. 

“At first they were tame and specimens were easily obtainable, 
l>ut they soon becaane wild and a.fter a few weeks wei’e seldom 
seen. 

“ Living on wild fruits, young shoots of ti’ees, tfee., and seldom 
damaging the natives’ crops.” 

3. OERCOPITHECUS PYGEEYTHRUS EUl^OVIRIBIS 1/ Geofl^ 

1819,1880,1917,1936. $.1842. 

“■Native name, ‘ Ukoro.’ 

“ Not quite so common as the last species, but still very 
plentiful and often observed in large troops. 

‘ ^ When the native crops are ripe they visit the lands snd do 
considerable damage.”’ , ■ 
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4. (4alA 0(> ('RASSieAHDATUS E. (^eoll*. 

d. 188 (h 1889, 1899, 1984. ?, 1887, 1888, 1890, 1891, 

I89'J, 1897, 1898, 1901. 

* ,.N ; iti i V D i u n e, ^ ( \ 'vv e; \ 1 

Vi:M*y in tlie fnrosls, they to ooiisoi'fc 

togotln-A* in sum 11 'prollos, 

“The spocit'.s fins o, vjn'ioly <4‘ oalls, nono of’ \\'hic*li, how(‘ver, nro 
siinilni* to thnt oi' (ralrujo (faniottl. 

“ Aijpnrentl^r p].incip^t]ly veg’eta.rin.n, niul feeding- largely on line 
eNiKlntion fi-oiii the hiirk of eertaiii 

Stiictly iioetiirinil, passing the day in hollow trees.” 

5. (jAlago gb,a.ntj; Tlios. Wrouglit. 

$. 1905, 1906, 1907, 1911, 1912, 191‘]. 

“ Nfitive na..Tne, ‘ Konsiti.'’ 

“ Coininon ; Inxiiits siiniia.r to tliose of ii/S cong(‘ner at Inha.ndxa.ne 
and elsewl:i.ere.” 

6. jScotophilus ntgrita St‘-lirel). 

d. 1919, 1920, 1921, 1922. ?. 1924, 1924. 

We follow tlie precedent Ave estal)]isiied in dealing with tlie 
Inhainbane an<l Beim eollectioius, and provisionally aeee|>t tliese 
specimens as 8^ nigriia^ inei*ely noting tliat they idl belong to the 
lai‘ger form, 

“ Native name, ‘ Nyagelingwelingwe.’ ” 

7. Crocjidura sp. 

1903. ■ 

‘ONative name, ‘ Kyiingeyiinge.’ ” 

8. PeTEODROMUS TETEADAOTrLUS Pet. 

S . 1 824, 1 844, 1 845, 1 857, 1877,1 895, 1 9 1 4. $ . 1 840, 1 84 1 , 

1846,^1847, 1893, 1894, 1896. 

‘‘ Native name, ‘ (lnml)wa4 

‘Klommon in tlie thickest pa,rtof the forest and having regular 
runs in whicli tliey are ea,sily trapped.’’ 

9. 'Gknetta sp. 

do 1839, 1900, piO, 1935, 1944. ?. 1885, 1925. 

. ''.rivis is very possi.bly zamheskimc, tlumgh it do(‘s not al,{og(4'.her 
agree witli the, short tlescription givend:)y I^rof. .IVhitschiG. 

■ “ Native name, ^ Midiml)a2 ' . . 

’ ‘‘ Common, ' especially, -near ■■■kraals, where '.tlmy "steal criiantities 
■of fowlsd'^ ' ■' 

' : ',■ 10. Majnoos paludinosus^eubselus, subsp. n. 

■■ '■ 2.J l926d ■ 

' A. bright ■rnfons form' of ■ the Marsh- Mnngoose (Mungos^ pcdu- 
dinosus). " 

. ■ Before describing; .the mw ' ■subspecies, however,. ,we .,have ' to 
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sliow wliy we use the name for the Marsli-Mmigoose 

itself. 

The name galera Iia.s hitlierto been supposed to date from 
,Erxk9:)en ’''t wliose primai*y basis fo:r the name was tlie “ Galei/a” of 
.Bi'owii’s ^ J amaica ’ t, whicli. is no doubt the Marsh- M/iiiig-oose. But 
iinfortunately Hehreberls plate i of Afu, stela gale/ra Brown/’ is 
oiui yea;r earlier, and instead of being really based on 'Brown’s 
M-ungoose, is a mere coloured copy of Biifibn’s figure § of the 
“ Vansire ” of M^adagascar, which, as Gray suggested in 1864 Ij, is 
certa;inly tlie animal usually known as Galidia elegans I. Geoff. 
Oonsequently this latter must bear* the name of Galidia galera 
fSchreber, and another name be found for the Marsli-Muiigoose. 

Tlie next names on the list, Viverra nems and Afiistela afra of 
Ken* ®|[, seem to lie equally inapplicable, when critically examined. 
The first is based on the Nems ” of Smellie’s Buffon, which 
{ippea,rs to be some form allied to the common Indian Mimgoose, 
wliile the second is again primarily based on the Madagascar 

Vansire {Gcdidia galera), and should be considered as a 
synonym of tliat animal. 

Next among the synonyms usually quoted comes Ichiemnon 
major E. Geoflroy but this is based on Buffon’s “ La Grande 
Mniigouste ” ft, wliich there is no reason to consider as anything 
but a lai’ge individual of Afiingos ichneimnon. 

Then follows the “ Vansire ” vansire) of Geofiroy and 

F. Cuvier iJ, which is undoubtedly the Marsh- Mungoose, but 
tliougb the figure and description date from 1826, the teclmieal 
na.me was only given to the animal on the appearance of tlie 
General Index in 1842. 

Befoi*e this latter date there was published G. Cuvier’s name 
Jlerpestes palmlinosus §§, which antedated Smith’s Mmigusta 
iirhbatrix\\\\ by one month, and a.ppears to be the tenable title of 
the anima] under con>sidera.tioii. 

The description of the new form is as follows : — 

About the sizie of typical M. paludinosibs. 

Upper surface of body clothed with a close, soft fur, about 
If) mm. long, timler a pelage of long (50-60 mm. on tlie back) 
bail’s, somewhat liarsher tiian in pahuUnosibs. 

General colour above near “tawny ochraceous,’^ obscurely 
mottled with black ; individual liaii’s, basal 4 slaty marked witli 
four ringsof dirty whitish at intervals, distal |* made rip of 10mm. 
tawii}' and tip (5 nim.) black ; fur slaty. On the ilanks and belly 

, ^^:Syst. R. A. p.,453, 1777. ' f P. 485, pi. xlix., 1756. ■ 
t Bang. iii. pi. 135, 1776 ((Rioted by Brxleben). 

§ Hist. Nat. xiii, p. 167, pi. xxL, 1765. 
ii P. Z. S. 1864, p. 523. ■■ 
t hinn. Syst. Nat. pp. 160 & 175, 1792. 

Descr. kgypte, Hist. Nat. it p. 139, 1812. 
ft Hist. Nat. Supp. iii. p. 173, jd. xxvi., 1776. 

It H. N. Maaun. iii. pi. 198, 1826. 

§§ Rl'gne Aniuu (2) i. p. 158, April 1820. 
lill Zook Joiini. tv. p.;437, May 1829.' ■ ' 



168 


MESSRS. O. THOMAS AND R, C, WROUGHTON- ON [Mar. 17, 

tawny, bases of individual liairsbnffy ; fur as above. Face to the 
nape greyer than body, finely grizzled blank and whitish ; upper 
lip, chin, and throat huffy. Hands and forearm, feet to the ankles, 
and chest blackish (forearm and chest grizzled, owing to the 
presence of pale rings on the individual liairs). Tail coloured like 
the back, except at the extreme tip (50 inixi.), where bhick 
predominates. 

Skull much as in typical paludinosits ; heel of last lower molar 
measurably larger than in the Gape form. 

Measurements of the type : — 

Head and body 462 mm.; tail 375; hind foot 105 ; ear 36. 

Skull; greatest length 102mm.; basilar length 85; zygomatic 
breadth 50 ; length of m^ 7. 

Ilah. Tamharara, Gorongoza Dist., Portuguese EonSt Africa. 

Type, Young female. B.M. Ho. 8.1.1.53. Original number 
1926. Collected 8th May, 1907. 

The rich rufous colour of this Mungoose wdll readily distinguish, 
it from any of the described forms of M, juiliidinosiiB, 

11. Eh YNCHOGALE MELLERi Gray. 

d. 1861. 

12. Bbeogale crassicauda Pet. 

$.1947. 

An examination of this specimen, which we provisionally 
Bd, crassicaitcla, makes it clear that two specimens 
received from Mr. J. T. Last from. Zanzibar Island represent a 
new species, and we take this opportunity to publish a de^scription 
of it under the name of 

BdEOGALE TENUIS, sp. n. 

A small, short-tailed form. 

Covered above wdth a dense, soft underfur (1 5 mm.), mixed with 
longer hairs (25-30 mm.), forming an outer coat, scarcely con- 
cealing the underfur ; longer hairs entirely absent on the belly. 
Tail cylindrical, its individual hairs about 25 mm. in length. 
General colour huffy clay, w'ashed with black — the former being the 
colour of the underfur, the latter that of the longer hairs. On 
the shoulders and sides of neck, however, these longer bail kS are 
white-tipped and thus produce a grizzled appearance. Pace, hands, 
and feet tawny. Tail black. 

Skull small. Teeth proportionally large. 

Measurements (those of the body from a dried skin) 

Head and body (c.) 410 mm. ; tail 180 ; hind foot 70; ear 20. 

Skull: greatest length 77 mim; basal length 69*5; greatest 
/breadth ;42 ; ■ upper Vcheek- tooth 'Series, 22 ; ' palatal length ' 41 
breadth' across mb 25.' ■ 

Zanzibar .Island. ^ 

:Type. Old, , individual .(sex "'.unknown). , B.M. „ Ho. 6,5.18. 
''•Hresented'by 'thev'^^ J.'T.Xast.' :'Two.specimeiis.' ," 
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13, Vi VEER A CTVETTA Sclireb. 

$. 1828 . 

“ Native iiaiiie, ‘ Mfungo.' ” 

14, Crossarchus pasciatus Desm. 

d'. 1941. 5. 18J()(juv.), 1942. 

Native name, ‘ Ndembo.’ 

“ Quite common, but not easy to secure. 

Always observed in troops, often of considerable size. The 
troops seem to comprise a gi‘eat proportion of immature indi- 
viduals ; in one instance I killed five from a troop with one shot, 
four of which were ^^oung. 

“ Living almost exclusively on insects, for which, they diligently 
search everywhere, uttering continually the peculiar chattering 
which generally betiuys their whereabouts. 

Exclusively diurnal.’' 

15. Funiscturus mutabilis Pet. 

d . 1798, 1868, 1904, 1909. $ . 1829, 1869, 1916. 

Native name, ^ Sindi.' 

« Yery common in the forest ; always in pairs." 

16. Funisciueus cepapi a. Sm. 

d. 1915, 1918. 

“ Native name, ^ Konkwa.' 

‘‘ Fairly common, more so in the open * bush veldt ’ than in the 
real forest. 

‘‘ Feeding on various seeds and fruits — especially, when in 
season, the fruit of the Mafura. 

Diurnal only." 

■,17. Tatbra ixcJLUSAj.sp. n. ' 

d. 1838. $. 1879, 

A large Tatem^ with tail longer than head and body. 

Size about as in J'. 

Fur soft but short, about 10 mm, in length on the back. 

Ground-colour above “ ochraceous buff," more or less modified 
by black, below white. Individual hairs of the upper surface 
dark slate-colour, tipped with oclu^aceous on the sides, sub- 
terminally ringed with ochraceous and tipped ^ with black in tlie 
dorsal region ; of the belly white from their bases. Hands and 
feet white. V No white tip to tail. 

Skull narrower than in T. draco^ with longer nasals and upper 
molar series; the upper incisors less deeply grooved, the groove 
less ■ central. ' 

Idle following are measurements (those of the body taken by 
'■ the collector) ' 'V'.; ' 

'Head and body 163 ' mm. ; . tail .184 ; hind, foot 39' ; ■ ear. 27« .. 
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Skull : greatest length 44 nini, ; basilar lengtli 155 ; zyg()ni<'itic 
breadth 23 ; length of upper mohu;- series 7 ; bidke 1 1. . 

Hah. Tainbarara, Gorongma Dist., P. E. A. Alt. 1300 It. 

Type. Adult male. 8.1.1.79. Collect()Psii nmber 1838. 

Taken 20tli Mai*ch, 1907. 

Tiie second specimen, an adult female, is rather srnaller, but tlu^ 
hind foot, ear, upper molar row, and bull;e are exactly as in tin? 
type. (The collector records “ Ear 22/’ but tliis is an evident 
mistake.) 

The appearance of this very distinct form in this icgion is 
interesting. The Gerbils found at Alazoe on the higli plateau to 
the west and at Beii*a at sea-level to the soiitli am races of 
T. lohengiilai, while the forms north of the Za,ml>esi are slioi*t- 
tailed ones. This is apparently a species coidined to tlie 
niountainous Gorongoza countiy and is perha.ps allied to T. draco^ 
also an animal with a very restricted Iribitat on the I.)rakensberg 
at Widdvei'strooni. 

In Wrongiiton’s key to the species of the genus TaUra (A. Mk 
N. H. xvii. p. 475, 1906) this species would come next to T. afra^ 
from which it may be distinguished l)y its longer hind foot and 
ears (viz. 39 and 27 to 34 and 24 respectively in 7\ afra)^ its 
longer, narrower sknll, and larger teeth. 

‘‘ Kative name, ^ Mpynya.’ 

“ Apparently not common, the soil not beiiig suited to its 
habits.” 

18. AeVICANTHIS DORSALIS Sin. 

d . 1799, 1808, 1816, 1817, ? . 1800, 1804, 1806, 1807, 1811, 

1812.' ' 

JSTative name, ^ Mhoni.’ 

“ Very common everywhere, especially in tlie natVe ^ lands.’ 

‘Diurnal only.” 

19. Saccostomus campesteis Pet. 
d.. 1822, 1832, 1835, 1863, 1883. 

The series of specimens of the genus Saccmtcymvs^ like that 
from Beira, seepis to contain two forms separable ly size, and for 
these we iidopt as before the names ^S. cawpesitis and A. //u/s/iiovur. 

Nabive imnes, * Tilda* and ‘Buka.’ ' 

“Common in the natives’ ‘ lands ’ and along the banks of the 
streams, ' : ' 

“dSTocturnal and strictly vegetarian.” 

/' V ,20,:vBaccostom'us MASHoxEEule Wint.- 
,d:. 1834, , 1878, 1882.- ■ ' $ . 1836.' ' . 

' /21.bM'ts RATTus''Linn.k 

•'-':':yd.' 182,6. 1853 (i. "/y' ■; 
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22, M’lJS CHRVSoiMiiLus (le Wint. 

J. 1821. 5. 1880. 

“ .Nlitivo I'U'iiiie, ‘ M,pynya.’ 

(Joiiimon ; liabits as elsewhere in S. Africa,” 

28. Mtjs coitciia A» Bin. 

c? . 1809, 1818, 1814, 1820, 1823, 1825, 1837, 1853. $ . 1805, 

1815, 1831, 185(), 1884. 

“ N.'itive naivie, ^ Nliingo.’ 

Common; habits as elsewhere in B. Africa.” 

24, CllICETOMVS GAMBIANUS CTJNCTATOR, sulisp. 11. 

r?. 1801, 1862, 1865, 1867, 1872. ?. 1849, 1864, 1866, 

1873. 

Biz(3 and genei*al cliaracters as in the races viator and adimitor 
of C, gfmilriamis^ between wliich it is geogra-pliically intermediate. 
On the upper sindace approaching nearest, in coloration, to viator , 
bull the oclira.ceons on the iianks and shouldei's blighter than in 
that forni, tlie white on the face limited to the upper lip at the 
angle of tlie mouth, not spimding over the cheeks as in admnior ; 
whit^e tip less than | the length of the t{iil, as in viator^ it is 
more tlrin | in adventor. On the other hand, the colour of the 
biick gra, dually passes into that of tlie belly as in adventor^ very 
different to the compaivitively sharp line of deniaiCEition found in 
vmtor. Eelly-liaii‘s tinged witli yellowisli, with pale sla-ty bases, 
while in botli the other forms they are pure white to their bases, 
A. patcli of ])iire wdiite on the chest. 

Bkidl and teetli as in adventor, 

’Dimensions of tlie type : — 

lle:id a.nd liody 370 nim. ; tail 454 ; liind foot 71 ; ear 43. 

Bkull : greatest length 76 mm. ; basilar length 64; zygomatic 
l>readth 36; nasids 31 X 10 ; intei'orhital breadtli 11%5 ; palatal 
foriiiuina 9 ; length of upper molar series 12, 

Type, Adult male. B.M. No. 8.1.1.130. Original number 
186i Collected 6th April, 1907. 

Hah, Tanilnirai’a,, Gorongoza Dist., Portuguese Etist Africa, 

Tliough it ap|)ears mmctator has certain characters in 

common with viator and others with adventor, and that there is 
a cx)nsi<leral)le a-mount of individual variation in col oratioiiv still 
tliG yellowish tinge and slaty bases of the belly-liairs and the 
constsintly jiresent pure white breast-patch serve to distinguish 
this race from either of its neighbours. 

'‘'Nativenaane,CKurubini,’'.,- 

“ Very common, especially in the forest, where it often lives 
singly. 

“ Its holes are often placed at the foot of some forest ti'ee and 
also amongst thick vegetation. 

NoctiuTial only and considered a great delicacy by the natives, 
by' whom great numbers are takem”;'- ■ 
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25. Acomys selousi de Wint. 

1848 (no skull). 

^ Native name, ^ Cliedare.’ 

“Apparently rare at Tainba,rara, a.s only one specimen was 
secured or seen.'” 

26. Pelomys fallax Pet. 

cJ. 1827, 1843. $. 1855, 

“17a.tive name, ‘ Bnngo.* 

“In iiabits similar to Otomys h^roratus^ and lilce tliat species 
found in the thick grass and vegetation bordering tlie streams, 

“ Diurnal and a vegetarian.” 

27. G-eorychus BEIR.E Thos. Wrouglit. 

. 1860 (juv.). 

“ hTative name, ‘ Mfusi.’ 

“ Apparently common, but none could be tra.pped and very few 
runs were observed, probably owing to the thick grass and 
vegetation.” 

28. Thryonomys swinderianus Temm. 

1850, 1851, 1875, 1876. 

“ Native name, ^ Nseiisi/ 

“ Common along the banks of the rivers and streams. 

“They do much damage to the native rice- patches, in con- 
sequence of which the natives have to vStockade their lields and 
continually trap them.” 

29. Procavia brucei Gray* 

1929, 1930, 1931. $, 1928, 1932, 1933. 

These specimens perhaps represent Eyrm mossamhicm of 
Peters. 

“ Native name, ‘ Imbile.’ 

“Very common in the ki*anzes and masses of loose boulders on 
the mountain-sides. 

“ Habits as the ordinary Dassie, 

“ According to the natives, this is the only Dassic found in the 
Gorongoza Eange. 

^ ‘ Diurnal and feeding morning and late aftern oon 

30. Gephalophes natalensis A. Bm. 

B.' 1852, 1874., ■■ " 

: Native name, Kiitwa.’’, , 

: Fairly '.'.common, ■ 'seems more 'partial " ' to • tbe' more ' ' heavily 
,: 'timhered parts of the forest. 

.'•V “'Is extremely wary and - trapping-'' has. usually To be ,'re'sorted -to 
in orcl'er to secure specimens . 
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3L Oephalophus moxticola Thunb. 

d'. 1858, 1859. $. 188L 

“Native name, ‘Nyakoro.’ 

“ Oomnioii in the forest, and often observed in pairs, but never 
more togetliei*. 

“ Generally can only be shot in the early morning and late 
afternoon, when, they are feeding. 

“They are extinmely wary, the alarm-cry is a sharp whistle, 
almost a shriek.” 

32. Oervicapra arun.dinum Bodd. 

1937. 

“ Native name, ‘ Sengo7 ” 


33. Teagelaphus scriptus Pall. 

d. 1949 (juv.). ?. 1908,1833, Tambarara, 

“Native name, ‘Nsome/ ” 


2. Notes upon some Species and Geographical Races of 
Serows {Caprieorms) and Gorals {Mcemorhedus)^ based 
upon Specimens exhibited in the Society's Gardens, By 
IL I. PooooKj F.L.S,, Superintendent of the Gardens^, 

[Received March 2, 1908.] 

(Text-figures 30-38.) 

I. Introditciion, 

Serows and Gorals, which, as I have recently vshownf, must be 
known scientifically as GapynGonvis and ITmynorhedK,^^ and not as 
iVmnorhedus and Urotragas or Kemas respectively, are very rare 
animals in captivity. Within the last four years, however, the 
Zoological Society has had the good fortune to exhibit no fewer 
than two well-marked species or subspecies of each of these 
generaj. The necessity for determining these animals correctly 
involved the looking up of a good deal of the literature, especially 
tile older literature, of the subject ; and this brought to light a 
wholly unexpected amount of confusion in nomenclature, both 
generic and specific, and 'not a few mistakes and misconceptions 
as to specific clm,racters in recent catalogues and treatises on these 
ruminants,' ■ ■ 

The specimens of the two kinds of Serow (flapricomis) exhibited 

* [Tiie complete accoimt of tlm new species and Kiibspecies described in tliis com- 
municiition appears here; but, as the names ami preliminary diagnoses were 
published in the ‘Abstract/ the species and subspecies are distingmshed here by 
tile names being uuderliued.—Bi>iroK.] 

t Ann, Mug/Nat. Hist. (8) i. pp. 18a-188, 

J Mott including a ,vouug example of a third species of (1 oral from Nepal which 
was presented by tlie Uriuce of Whiles, but lived only a few days after arrival. 
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ill. fch€ Ga.rdens came from widely sepa.ra.ted localities— one f:roiii 
Kaliiiipong*, near Darjiling, and tlie otliei* from Selangor, in tiie 
Mniiiy Peninsala. Identification of the forn,ier necessarily entailed 
ex;ritiiiiiation of all the available mate.rial from tlie Himalayas, 
wliicli resulted in the discovery of one or two iiiidesc'/ribed, fo:rims. 
Tlie Ivalimpong specimen itself proves to be ii iH:^pi*eseiit!itive of 
a.m unnamed local race, distinguishable from tlie typical Kepalesc 
T 5 \.C !6 (iescril>ed by Hodgson, tlve name of wliich ha,s hitlierto IxHiii 
:ipplie(i to all the Serows of the Himalayas. For tlie opportnnity 
to describe a second Himalayan race I am indebted to Major G. S. 
Ecxlon, F.Z.S., who very kindly sent to me the perfect skin and 
skull of a specimen shot by himself at Cliamba. A, tliird hitherto 
iiMianiied local race from these momitains is exemplified in the 
Ikitisli Mnsenm by a mounted head from Kaslunir lieloiiging to 
the Il'unie collection. Finally, tlie determination of the example 
from Selangor showed that it, too, was nanieless, since it presented 
cdiaraoters not previously recorded in any ra,ce of Serows. ^liicse 
diaracbei's I consider worthy of nominal I'ecognition, wdien talven 
into considei*atioB with the geographical distribution of the 
aiii nia.k 

"With regal'd to the two Gorals {A^cmnoj'hedits) the Society lias 
lately exhibited, these belonged to two very distinct species. One 
of the specimens, wdiich is still living, wa.s presented to tlie 
Society by Majoi* G. S. Ilodon, F.Z.S., wlio lii'ouglit it froni 
C/liamba ; and 1 am indebted to Major liodoii for kindly sending 
to me for examination a series of skins of specimens sliot in tlie 
saioe locality by His Fliglmess the Mahai'ajah of Chain lia. Hie 
second specimen came from the mountains of Korea,, whence 
Gouals have not been previously recorded, and was piresented to 
the BocieGy hy Mr. C. F. S, Bilborongh, F.E.G.B. 

Altlimigli neither of tliese Gorals represents, in my opinion, an 
uadesctibed form, their determination revealed some liitlieri.o 
uiireeorded facts tonidiing the nomenclatni’e, Yjvrvabilii,)y ami 
distribution of some of the Gorals of iNorth India, and Cliina. 

If. Oil the >S’'ero ICS (Oapriccirn is) of the the 

Fe'iimsida, 

Gemis Ct\iuiKK).uxi:&G3gilh}^^ 

: ' J^mtm'hediis ' Hamilton Smith, Gn.ffitlds. A,i,iima.l: 'Kingdom, vu 
|n4552, 1827 (in part). 

C^ipricarim Ogilby, P.Z. S. 18,16, p. 138; Gray, List M'amiru 
B,M, . ,|ip, xxvi , &, 166, 1 843. ; ■ and ■s.uhseqiient works., ' 

'/MemorhmditiS' Blanford, Fauna Brit. Ind., Mammalia, p;,512, 
ISll'l,' Lydekker, Great, and Bmalb- Game of. India, p, 128,' 1900, 

and'id,. ap-' nov. 'ed'. p. 139j ■ ■ ■ ' 

' 'fkqnicoTids Heude, Flist. Nat. Chinois, ii. pp. 222'&',234, 1894.' 

Mtmotragas^LithoUxigiia-k A'miriMigus^ iv. up. 13- 

;i4, "18:98. t 
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Oaprkornia Pocock, Xm\. M:ig. Nat. Hist-. (8) i. pp. 183-188. 
1908, y ii . 

T1i(3 principal external (lifferenees between the various kinds 
of Serows tliat have l)een described are dihereiices of coloiii* of a, 
'vei'y sii'nple kind. They consist, for the inost part, in the 
sii Institution of tlie tliree tints, Idack, red, and white, on flefinite 
jirea,s of tlve body a, ml limbs — tha,t is to say, a pa-rt which in one 
foian is l,)h;ick may be red in a second and white or grey in a third, 
Foi* example, tlie legs below the knees and hocks are wdiite in 
(7. siimatmensis ro(lon% red in G. s. milne~edwQrds% and black in 
(7. s. sitwMeMhmni. The inane is lioary white in 0 . s. suyiiatmensis 
and 0 . s. argyrochmtes^ red or mostly red in 0 . s. r/ibukis^ black 
in (7. s. ja'tnrachi, a mixture of black and white in (7. s. rohin- 
mni, and of blade, wliite, and red in C. s. sioeMenhwml. Similarly 
the underside is almost wholly white in Q. s, rodotii, and reddish 
Ida-ck in C, s. jaynmchi. Finally, the prevailing colour of the 
body in 0 . s. jmnrachi is black, wliile in 0 . s. riobidtos it is red. 
These three colours, black, red, and white, or a mixture of any 
two of tliem, or of the three combined, are the coninionest 
Aai-iiations to occur in domestic maniinals. Iloi'ses, for example, 
may be black, red (bay), or white, or black and white (piebald), or 
bay and white (skewlmld), when the colours are arranged in patches, 
or roa-n w^ien tlie coat consists of an intimate mixture of black 
iind white or bay and white hairs. The passage from one of these 
three tints to the others is a common and, be the cause what it 
may, jin iipparently simple phenomenon. It is for this reason 
that I regard tlie differeiices between the various kinds of Serows 
as of SLibspecilic and not of specific importance, in spite of the 
fact that there is in most cases no actual proof of the. existence of 
intermediates between the different forms that have been named'*. 
For tlie present, at all events, therefore I agree with Mr, Lydekker 
ill considei'ing all the many described forms as belonging to a. 
single species, which must take the name of the race that was 
first made known, namely tlie one from Sumatra which Bechstein 
described as d 

^ It is tKe (iiistom with some systenuitic ^zoologists to consider an insulai* form 
ipHo facto as a species wliatever grade of ditfcrence it presents from other insular 
forms or from the form from the adjacent ^ mainland, on the gvomnk that the 
discontinuity in geographical distribution involves the non-existence of actual 
intermediate types. Were I to follow tins course with respect to the >Serows, I 
sliould he compelled to separate the Sumatran animal specifically trom those from 
the niaiiilaiid of Malac(ra, while uniting the latter specifically with those from 
Ihirma, China, and the Himalayas. Such a covirse, hovvever, would, iif my opinion, 
1)0 a gross contravention of common sense, because it would give a higher systematic 
value to the coinparatively trivial ditferences between the Sumatran and Southern 
Malayan animals than to the comparatively inipoHant differences between the 
Soutfiem Malayan and Himalayan animals. In this and analogous cases it is surely 
a mistuke to make geographical isolation the criterion of the value of a character. 
Tlie character should he judged on its own merits and its importance determined by 
a study of the extent of the variation to which the particular species or allied species 
are liable.. ■ 

t Pocock, Ann. Mag. Nat. Hist. (8) i, p. 187, 1908. For the discovery of this 
early name for the species I am indebted to.Mr. C. D, Sherhorn’s invaluable ‘Index 
Animaliutn:’ ■ 

Pro€; Zool. ,Boc.— 1908, -Np. XIL- 
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Ti'ie^ genus Oapricornis ranges tlirough the Iliniaiayas from 
Ivashmir eastwards into Soiitliern China- and tlieric^e sontliwai’ds 
tliroiigii Bimna and the Ma-la-y Peninsnla- into Snmati'a. 

Gapeiooenis sumateaensis Eeclust. 

Aniilojx-' smnfUrasnsls .Eeclisteiii, Uelxn-sielit vioriiis-s. I’hicre, i. 
p. 98, 1799 (based on the Onnibing Oiitan,, M'jrrsdents Hnnaita*;!.. 
ed. i, ];>. 93). ’ . 

Aniilo'pe mmairensls Bha'w, Gen. Zool. ii. pt. 2, p. 37)4, 1.80.1. 

Nmnm'kedus siimratre-nsw H. Smith, (.{riilitlds _A.n, ,f.viiig. iv. 
p. 277, 1827 ; Jiirdine, Nat. Libr., Mamin, iv. p. 1)7, pi. ii., 1836. 

AntiIo 2 )e Lic].itenstein, Eerlin Mng. vi. p. 169, 

1814. ■ __ \ ^ 

Nee sitmatrensls Blanford, Eriiina Bilt. India-, 

Mainiiialia-, p. 514, 1891 ; Lydekker, Great and Bma-ll Game of 
India, p. 128, 1900; id. op. cit. nov. ed. p. 139, 1907; id. in 
Rowland Ward, Records of Big Game, p, 345, 1907. 

The tyjiieal luce of this species diifeivs from iill the knowm 
Himalayan forms in having the mane on the neck ajid witliers 
hoary grey and constnisting forcibly witli the dai-k coat of the 
rest of the body, and also iii having no sharp line of deiiiarcation 
in colour between the upper and lower portions of tlie legs, whiGi 
are blackish below the knees and liocks, mei'ely fading to dark 
brown upon the fetlocdvs. The conspieuousness of the mane 
obviously suggested the name intersccvpularis given to tliis animal 
by Licliteii stein. 

It is to be noted that Dr. Blanford must have omitted to lool':; 
up the original literature of this species, since he assigned the 
name sitMcdrensis to Berows from Moupin, Burma-, the Malay 
Peninsula, amd other localities “which are quite di.ffereiit from tlie 
Sumatran form; and I have reason to think tliat, mislcxl by 
him, Mr. Lydekker, in the “works quoted al)ove, descaibed jus 
typicfil 0. snmiat7^ensis the Darjiling Serow to which I Iia ve given 
below the siibspecific iiaine.Jrwa;r«cA7. 

It may be added tlia.t for ma-iiy years there lia-s been in the 
British Museum a. subadult specimen of a Buim\.ti“a.n Serow agrcnv- 
log ' in all esse,ntial . respects witlr the ' exa-m pies ti,giire<l h.uid 
described 'by earlier a,uthors as AntihrpB or NmiorEmd/m sumstra- 
ensis {simuUrensis). ■ It was. originally presented. t(„) tli.e Zoological 
.Society bySii* Stamford Raffles. ■ Insjjectio.n of this ■ sped men, 'by 
.. later authors would 'have saved 'all the' misconception as to the 
charactei'S of tl'i.'i,s luee which have' been so fretpuentiiy re|:)ea;t:,C:U.,l, ,i,n 
A recemt litmatinr^/ on the 'subject. ' 

. Biibsp'., TU'AE' Hodgson.' ■ ■ 

;ThevB'ubidin6_ Antelope,' ■.Hodgson, Gleanings iiiHcience, ill 
' p. .122, 'April .1831 (no sc.ie'ntilic. name). ' 

■' A,'ntUop6 Hodgson, Gleanings, iii. p. "324, Get. '1831;; Id. 
B.H:B.G833,;p.A05;.: V .. 

:AnMope [{A'emorkedus): ituvr Hodgson, P. Z, S'7:'i'8'34, p. ,86.', ' 
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€af'}Hcorms thar Ogilby, P. Z. S. 1886, p. 138; Pocock, Aim, 
Mng.mt. Hist. (8) i. p. 187, 1908. 

Antilope buhalina Hodgson, P.Z. B. 1832, p. 12. 

A^emnrhm:lus or Capneorms hichaUims (in part) of most recent 
aiitliors. 

Hitherto only one kind of Serow has been distinguislied in tlie 
Himalayan area. Of late years this lias been invariably but 
eiToneonsly cited as NmmorhecLiis hiihalimis^ after tlie exa,iiip]e 
set by Blaiiford in his volume on the Mammalia of British India. 
Blanford, however, quite candidly pointed out that the oldest 
and therefore the correct specific (or siibspecific) name for this 
animal was ilim\ Unfortunately this disregard for the rules of 
priority has been followed b}^ authors who succeeded liini. The 
early iiteratui'e dealing with this Serow lias been here repeated to 
emphasise the fact that tlmr is its proper name. 

The only material of this race that I have been able to examine 
are four stuffed skins in the British Mnseuin. Two of these 
belonged to Hodgson’s collection and came from Nepal. They 
are the co-types oi* syii types of the race; a third also came from 
Nepal ; and a foiu-th, which appeal's to be inseparable fi*om tlie 
•others, was from Bikliim and belonged to Dr. Blanford, who 
mentioned it in his volume on Indian Mammals. 

The chai'acters of this ra,ce are briefly but, for my present 
purpose, sulficiently enumerated in the following pages. 

Siibsp. HUMEi Pocock. 

Abstr. P. Z. S. No. 55, p. 12, March 17, 1908. 

Distinguishable from the other geographical i:*aces of Sei'ows 
•occurring more to the east in the Himalayas by having the whole 
head a uniform pale chocolate-hrowii without any intermixture of 
black. Some black hairs amongst the brown on the anterior part 
of the neck. Anterior part of the lower Jaw on each side white ; 
no wdiite throat-patch. 

Loc. Kashmir., 

Type, The mounted head of an adult example in the British 
Museum formerly belonging to the collection of Mr. A, 0. Hume. 

, 'Further evidence '.of the distinctness of the Kaslimir form 
from the typical €. s, thar is supplied by tlie skull of a specimen, 
formerly ..belonging, to Mr. li.- Lydekker, from ,Pir Piinjal in 
Kashmir. This skull difiers in a number of partieulai’s from, two 
.'skulls of', GAs. thar obtained by, Hodgson-, in Nepi.\I--"particu]ars 
.'which combine to, make the general facies^' of tlie skulls ' from- 
.the two: localities very different. In the Kashmir skull 'the cheek- 
teeth- ''are, smaller, .the palate wider, and the frontals and '.nasals 
'.more coiiyex. The. last-mentioned '.-is the first distinctive .feature 
that catches the eye upon a superficial glance at the skulls. 
There is, of course, no actual proof that the skull of the type of 
.this 'race resembles- .the .skull, from Pir, Pun Jal ''nor'' that the 
colouring of the Pir Punjal specimexr resembled that of the type. 





rewzr..- 


Skull of 8umatr(muts Immei Poc,, from Pir Piiujal in Kaslimir. 


Aj from tlie side j B, from below ,- C, ironi above* 
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Slibsp. EOBONI Pocock 

Absti*. P. Z.8. jSTo. 55, p, 12, MmecIi 17, 1908. 

General colour of upper parts of bead a,nd body not jet-l)lac]s: 
but brownisli black, due to the presence of a decided rufous tinge 
ill tlie black terminal portion of the bairs. Tliis rufous tinge is 


Flat skin of Capncornis Mtmatraensis rodoni Foe., from Clianilm, Type 
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head below tlie eye the rufous specMing isiimcli more in eTidence, 
and it is particularly well marked on the corners of tlie upper lip 
and a,t the ba,se of the ear in front and up the back of that, organ. 
Upper lip, lower lip, and chin white; the white from the chin 
(ixteiiding ba(:;k\\^a,rds along the jaw and over the interramal ai-ea 
to tlie upper part of the throat, where it expands into a con- 
spicuous p'atcli. In the centre of the interramal area., behind the 
chin, there is a distinct elongated patch of dusky- brown liair, and 
behind this patch the hairs of the interramal area and of tlie 
tliroat-patch a,i*e not wholly white but a.pically infiiscate. On 
the shoulders and on the sides of the body the rufous area, in the 
liairs gra, dually increases in extent, so tliat the ^reneral colour 
above the wbite of the belly is markedly broivner tliaii tliat of tlie 
hack. The outer side of the fore leg is rufous brown, intermixed 
with white in front, down to a point two indies abow 3 the knee, 
a.nd tlie outer side of the hind leg down from the root of the tail 
nearly to the hock is also rufous brown, becoming mixed with 
white inferioily. The chest, including the whorls of hair, the 
belly, tlie insides of the thighs and of the upper part of the fore 
legs, and tlie whole of the legs from above the knees and hocks are 
milk-white, and sharply defined by their colour from, the adjacent 
rufous-brown areas. Only on the chest is the white clouded with 
a faint brown tinge. The tail, which is trianguLar and 2 inches 
long, is brownish black above, like the back. 

The coat is long and shaggy, with a long and copious mane on 
the neck. The hairs on the sides of the body nieasui'e about 
3 inches, and on the dorsal line of the neck about 8 indies in 
length. The underfur is plentiful. 

The horns are 8 inches long and 4|- inches in basal ciieiimference 

Total length of skin from tip of nose to root of tail 52 inches, 
distance from middle line of shoulder to hoof 34. Tail (skin) 
inches. 

Xoc.,,Chamha. 

This Serow differs from examples received from Hodgson from 
Nepal, and referable to typical Q, s. tfmTj both in coloration and 
the staaicture of the skull. In the matter of coloration the 
difference lies principally in the clean whiteness of the whole 
of the under side, and its sharp definition from the rufous-brown 
or rufous hue of the sides of the body, and also in the backward 
•extension of, tlie white of the interramal area o.n to 'tlie. throat, 
where it forms a 'conspicuous white, patch. '■ In s. thm* 
patch on tlie tliroat :is absent or represented by a few white hairs, 
and these are . not' continuous with the wliite, running, along the 
anterior portion of the lorver jaw behind the chin. The under 
side is not clean white, hut dusky brownish grey, the hairs being 
whitish at the base and sooty grey distally, and the colour of the 
sides of the body gradually blends with that of the belly and 
chest. ' O., s.^ thar m als^o •.•apparently a., shorter, and' thinnei"'\coj^h^ 
form, and the underfur if present at all is scanty. Blaiiford, 
indeed {op. p. 513), says ‘bno underfur.’^ 



■rsftzr. 


rtsxiu.^ 


Stull of Caprioo7mtsmmatfaensiB,rodQni Poc., from Cliiimbu; belonging to tine 
still shown in text-fig, 32. X 

Aj from tlie side ; B, from below 5 C, from above; 
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Tiie .skull also pre.seiits some diifereiices from the .skull of a spe- 
cimen .sent [yy IIo(lg.son fi’oni Nepal, (toxt-lig. 30). In tlie latter. 
Avhicli iiiea,8rn‘es 24i mm. in length from tlie occipital suture to 
tlie premaxi the, tl.ie series of upper clieek-teetli measures 87 iiiiii., 
tl:ie kist in(.)kii* l,)ei.ng 20 mm, long and 16 wide; the widtli of the 
];)alate l>e tween the liust mola.rs i.s 62 and between the fir.st 
preinolar.s 38. Wliereas in the skull of tlie specimen from 
Chainba, wlricli inea.snres, as above, 223 mm., the upper cheek- 
teeth are 93, the last molar 20 x 12, and the two palatal breadtlrs 
are 57 and 38, Thus in the specimen from Chaniba the tootli- 
.seiies i.s longer, tlie ]a.st mola.r rnncli naiTower a,.s compared witli 
its length, and tlie palate posteilorly broader. The .skull i.s also 
higher and has the facial pit less deep. Be it noted, however, 
tl.iat it belonged to a younger animal. 

The type of ( 7 . s, 7'0(loni is the al)ove described specimen, wliicli 
is now in the Briti.sh Museum. 


Sulasp. JAMRACin Poeock. 

Alrstiv P, Z. S, No. 55, p. 12, March 17, 1908. 

General colour of head and body coal-black, the hairs being 
white at the base and black distally, without any rufous-brown 
tinge ill the black terminal portion. On the upper lip behind 
the white anterior portion there is a pa.tcli of brown, and hairs of 
a similar brownish-yellow colour surround the base of the ear and 
extend up the b<ack of that organ. The white patch on the chin 
extends back on. each side of the jaw halfway towards its angle, 
hut tliere is scarcely any white hair on the throat. The chest also 
i,s blackish, and the bairs forming the whorls on the front of the 
chest near the base of the legs are black, witli red basal portion. 
The belly is a dirt}" grey-brown. The shouldei's are black, hut 
on the fore leg lietween the elbow and knee, the hairs are a 
mixture of black and rufous lirown, both on the outside and the 
inside of the liml). Tlie knee itself is white like tlie fetlocks and 
pasterns, but the area between the fetlock and the knee (the 
cannon-bone) i.s strongly tinged with fawn or rusty yellow. 
Along a line ]•unnillg from the tail to the stifle, the black of the 
hind-cpiarters pa.sses into the rusty-brown colour wdiicli pervades 
the outside and inside of the hind legs. I nfeiiorly this rusty 
brown pales to yellowush brown, the fetlocks being white. 
"Except on the, fetlocks,' knees,, inside of -ears, upper lip, and chin, 
there ^is 110 ' white' o,n the animal. ■ ■ 

The coat is short at all seasons,' of the' year, .and not shaggy, 
and, there' is practicMIy 'no undeiTur. 

Xoc;;EulimpoB,g, iiear ' 

'' A young: female .'Specimen, 'of this..Serow. was piureliased. by the 
.Society, froni' Mr. W. :Jamracli 'in August. 1906, It, was then,'! 
should Judge, about six months old, and it is important to record 
that, np to, the present, time '■{that:' is' to .say, d'Uring,.'th.e„'Sixteen 
months ,tbat the'' animal ’ has .'heen under, obseTV,ation),, she haS' not' 
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clianged a.t all in tlie matter of coloixr, Blie stands aljoiit 3 feet 
Mgli at the withers, but from the size of her liorns which mea,siire 
6 iiicheKS long, with a basal circumference of 4| iiielies, 1 judge 
her to be not yet fully adult. 

Text-fig. 34. 


Oapricomis mmatraensh jamraelii Poc. 

Photograph of specniion from Kaliinpoiig, now living in tlie Soeit!t3’-^s Gardens. 


In the Mammal Gallery of the Natura.l History Mnseum tliere 
is a mounted male specimen of this same race of Berow, 
which was pi*esented by the Duke of Bedford, and is hiljelled 
JSfemorlumhis simmitrenais.' Accoialing to Blanford's ■‘'Mamma.ls 
of British India/ this determination is correct ; hut the animal 
ist obviously' quite difierent from the typical , Capricorms sunia- 
Jrmmsts of Bechstein, which has a grey matd ike mane on the 
'witliere and , mueh darker lower legs, hhmii inforination kindly 
supplied to me by the Duke of Bedford and Mr*. Jamracb, i have 
been able to asceiiain that this animal also came from Kalimpong. 
Except that there is a noticeable quantity of rusty yellow in the 
hairs of the forehead, this specimen does not appear to differ in 
any important paiticular from the female now living in the 
Gardens. /AS' in the latter, the' horns are rather 'small, ineasuring 
156 min.,::',;{=:6|' ,'inches) ...long,, with „a basal '.'circumference, of 
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100 Him. (=4 indies). Conceivably the smallness of the lioriis is 
a rncinl chaiucter; bnt I am more inclined to attiibiite it to 
inimatnrity. 

Tlie typo of (J. s. jarnrachi is the mounted specimen above 
i“ef erred to in tlie Mammal Gallery of the Ki-itisli Mnseiiin 
(Eeg. hlo, 2.10.12.1). 

Of nil the extra- .Himalayan Serows recorded up to the present 
time, this subspecies is most nearly allied to C. s, milne- 
from Eastern Tibet. The colour of the bod}^ 
in the lafctei*, howevei*, is not so black as in C. s. jmnracJii, and 
the tint of the legs is much more ferruginous. The chirkening of 
the legs is carried still further in O. s, argyroehcetes Heude t, 
from Sze-chuen and Tche-kiang, for the anterioi* side of the 
cannon-bone is blackish. The mane, moreover, is gi‘ey. In the 
coloration of the legs C, s. argyroehcetes lies midway between 
C, s. jcmircechi and the typical 0. s. siimatrccensis^ while in the 
grejness of the mane it resembles the latter race. Of 0, 
argyrochaites the British Museum possesses two specimens, one a 
fiat skin from Sze-chiien, obtained from Berezowski in 1896, 
tlie other a mounted specimen said to ha-ve come from Tibet, 
wliich Mr. Lydekker has recently described and figui'cd (P. Z. S. 
1905, p, 329, pi. viii.). 

Subsp. ROBINSON! PoCOck. 

Akti^'p. Z. 8. Ko. 55, p. 12, March 17, 1908. 

Prevailing colour black, the hairs white at the root, usually 
brownish mesially and Jet-black in their distal two- thirds. Head 
black, with a, najTow grey rim to the upper lip and corner of the 
mouth, this grey continuous with a large patch of the same 
colour tinged in places with brown, which extends backwards 
to a point on a level with the orifice of the facial gland ; chin 
black. Mane formed of a nearly equal mixture of white and 
black hairs, without any red; its anterior end, forming the 
occipital tuft, black with small white tips. The mane does not 
form a white mat dike patch on the 'withers. It is continued 
xlowii the spine as a black crest. On the throat there is a small 
liatcdi by the rufous or white tips to the hairs. On the 

tail and the outer side of the thighs there is a noticeable quantity 
of reddislMnown hair, and hairs of a similar hue surround the 
anus and .extend along, the edge of the' under side of the tail, 
the. 'upper .side.'.of wdnch is black. 'Lower suidace a dirty dai'k 
brown ; inner side of thighs at base scantily clothed with dirty 
white liair. Fore and hind legs black, with da,rk chocolatedDrown 
knees, hocks, and fetlocks.- 

Measurements in .English inches -of freshly stripped skin ■ 

Total length from nose-tip to tail-tip 60, tail 7 (with hair ID). 
.'Height 'at withers ,36, hock 'to -heel 13 1, knee to heel distance 

Arcli. Mus. v.'Bull. p. 10, 1869. ' 'Als.o A. Miln-e-Bdwards, Eech. ..ManijM., 
j). 365, pis, Ixxii Ixxiii., 1874. ’ 

. f Hist. Nat Ciiiiiois, ii. p. 4,1888, andp- 228, 1894. "'- 
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from anterior edge of eye to posterior edge of nostril 7i ; e;xr 
(along* back) 8, inside space 6^-, widtli 3. 

Loc. Selangor, in tlie Malay Peninsula. 

The type of tliivS species is a male specimen kindly pi'esentecl to 
the Zoological Societ}' by the Government of Selangor. 

The sli'i and skiill m:e now in tlie British Museum (Reg. 
No. 6.11.14.1). 



Ckiprlcomis sumatratyusis roinnsoni Puc. 

Plioto^apli of Hpeciineii, iroiu Selangor, that formerly lived in the 
Society’s Gardens. 


This Serow closely i‘esembles the typical Sumatran form of 
the species, G. s. stmiatraensis, in the black colouring of the lower 
half of the legs. So far, indeed, as I can judge, it eliffers from, 
the latter only in having the mane less grey and less copious 
and; thick on the withers. As might be expected from its distri- 
''bution, it ': iS: almost intermediate between the Sumatran race and 
;the one irom the Lariit Hills in Perak, - 6 ^ s, sioeUmihami Butler^.' 
Of ■ the ; latter ■ I have only: seen one fiat skin, ticketed Biserat 

^ P. X.S. 1900, p. 675. Mr. Butler, misled hy Blanford, separated this form 
from €. s, mmatrmnsis. because of the blackness of the lower legs, which Blaiiford 
erroneously described as nifous in C. s. sumaimmsis. 8ee also S, S. Mower, 
P.Z.S. 1900, p. 671. «, 
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in tlie M;alay Peninsula.. This is in the British Museiiiii (Reg, 
.No. 3.2.{:).77). Butler records the animal from tlie Lariit Hills 
in Pei*ak. In the Biserat skin the occipital crest is composed of 
]iai,r j'Jiincipjilly white with black or red extremities; tlie' rest of 
tlie imuie consists of a mixture of red, black, and white hair, the 
retl lieiiig much in evidence ; also the pale patcli on the anterior 
portion of tlie lower jaw is mostl}^ red. It is on account of the 
almost complete absence of red from the mane and the small 
amount on the ja,w of the Selangor specimen that I regard it 
as repi'esenting a geographical race of Serow, distinct from 
C. s. swettenhami. 

It is important here to i^epeat Mr, Butler’s statement that a 
<lead specimen seen hy Mr. L. Wray, a living specimen seen 
liy himself in the jungle, and a stuffed young one together 
witli tlie type in the Perak Museum are alike, to all intents 
and purposes, in colour. Including, therefore, the example from 
Biserat in the Britisli Museum, no fewer than five skins have 
been examiueil and reported upon. This is sufficient to justify 
tlie conclusion as to the constancy of the characters upon which 
C. s. sweUeiihmni was based and to warrant the view that the 
Selangor foian deKScribed above must be regarded as distinct. 

I leami from Mr. H. 0. Ilobinsoii, the Curator of the 

Belangor Btiite Museum, tlmt this Berow was surprised in a patch 
of scrul) neai' Batii on the coast of Selangor, and driven by dogs 
into the sea, where it was captured. There are no hills of more 
than two or three Imndred feet in height for many miles from 
the spot where it was first discovered, the distiict towards the 
coast being mostly swampy land. Tlie Berow must have wandered 
eitliei* from tlie I'ange of hills between ISTegri Beinbilaii and 
Bidangor, whicli jut off from tlie main backbone of the Peninsula 
of Malacca, or possibly from the latter range itself. 

Tlie animal was kept alive by natives for tliree months before 
it was sliip|)ed for Lomlon. It arrived in a very emaciated 
ccindition a,nd died after a few weeks from starvation, caused by 
the liloeking of tlie pylorus with masses of thickly felted soft 
wooll}^ liair. Tlia-t tins was not derived from the animal itself is 
.iHuidcuH.Ml probable by the absence of all underfur to the coat* 
ft seems possible, tlierefore, tint the animal devoured a blanket, 
oi; a, pi (Hie of woollen cloth, during tlie time of his captivity with 
the natives. 

The skulls of the typical C, s. simia>trae7h^is ami of G, s. siimtten- 
Aa/m are iinki to , me; but tlmt of C. s.robinsoni differs in 
certain ;welln:niirked .features from the skulls' of all the, Himalayan 
and Idiimnese specimens that I. have been able ' to examine:,' in the 
Britisli Museum.,, ,■ It, is. long, narrow, and;.hfg'h,'the frontids being 
unusually ''elevated..'. and convex both' an'tero-,posteriorly . and 
trans've'rsely between' ' the orbits, so -that the, plane of. the horns 
.lies in, almost' the , same line. 'as -the,; 'plane of ., the face, and, 'the 
downward slope, of; the ' cranium ■ posteriorly, "is' somewhat abrupt. 

^ The -facial'., or' laerynial /fossa,, is] shallow. , ':"';','T'he nasals also'. are' 
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ti*a,ri.svcu‘se]y cDiive^x an<l long. Regarding the skull from its 
■\a^iitral aspect, it is evident tliat tlie Ija-si-fa.eial axis is more 
l)eot upon tlie l)a,si-cranijd, axis thaai in other specimens. The 
liorii.s ar{‘ slioi/t {uid thick, the sheath iuea.suring only 160 nini. 
(6i iuclies) witli a ]);:isal eircnnnference of 125 mm. (5 inches). 

8iil) joined is a talde of measurements of four skulls of Serows 
from Kashmir, Kepal, Cham Via-, and Helangor. 


ill irdUimetres 



KasJi}}ii)\ 

Nepal, 

Chamha. 

Selangor: 

thasal long'th from occipital suture 





to distal end of preinaxilhe ... 

215 

211 

223 

210 

Width across zygomata 

130 

128 

127 

117 

„ „ rnaxilhe 

98 

98 

08 

102 

,, between orbits 

93 

87 

78 

81 

Median length of frontal 

112 

105 

112 

118 

„ „ nasal 

Widtli across nasals 

91 

93 

73 

103 

oO 

17 

41 

48 

Width across premaxilhe (maxi- 





mum) 

o3 

51 

50 

51 

Width across jjremaxilhe (distal 




1 

end) ! 

32 

31 

26 

i 27 

Height from alveolus of molar 2 to ■ 




1 

I summit of frontals i 

101 : 

91 

98 

! Ill 

1 Height from alveolus of preinolarS ' 




! 

! tt> .summit of nasals ' 

91 

81 ! 

90 

1 103 

i Length of cheek-teeth i 

90 

87 ! 

93 

1 92 

Length and width of last molar ... ! 

20, 13 : 

i 20, 16 

20,12 

I 21,13 

i Median length of ])alate to distal 


j end of premaxilhe i 

l 162 

1 167 , 

,148 

161 

Width of i)alate ladween last 





molars 

1 'GO . 

! 52 

; 57 

^ 50 

I Width, of palate between tirst 





premolars 

1 41 

38 

■38 . 

38 


In s|:)ite, however, of the difihrences ahove set forth, I think it 
prema-tiire to {xtta.ch very inuclx weight to tlieiii a.nd to draw 
eonelnsions as to their constancy until the extent of the variations 
of the skull Avith age, possibly Avitli sex, mnd in a number of 
individuals from the same locality, has been ascertained. These 
remarks apply more particularly to the specimens from tlie 
llimahiyas, of which the dimensions are tabulated above. The 
exphinatiioii of tlie differences, for example, l)etAAU3en the Kashmir 
and Kepal skulls may be a matter of age if the skull becomes 
ilaltfu*, mirrower in the palate, and deeper in the preorbital pit 
Aviih Jid\ 7 uice of years It is significant that one of the skulls 

token vvithxirompass or dividers.' 

f This ineasiireirn;nt' is taken from the bnsioccipital suture instead of from the 
occnpital foramen, boeraise the occipital region of the skull is not infrequently 
absfO'it skulls./, 

J Implicit faith in the systematic value of cranial and dental diflerenci's, coiqded 
with inexperience in osteology and injudicious handling of material, seems to have 
been respoii.si!)le for the vast mumhers of species ” into which tlie l)eer, Pigs, and 
Antelopes, including Screws and G orals, of Southern China have been split by 
■1%'e Heude. ■ 
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broiigiit by Hodgson from Nepal is iiitei-raediate, or nearly so, 
between two others from that country and the one from Kashmir. 
The skull from Selangor, liowevei*, <i:in be at on.ee singlcid out 
from the others by its general aspect and (lime.iLsions. 

The seven geographical races of Serow (Caprlcor)ils sK/uia- 
traerisis) discnssed above may be distinguished externally as 
follows : — 

a. Legs below tlie knees and liocks wbxte, wbitisli, or fawn 
imcl lighter tban the area above these joints 
b. Head pale chocolate-brown, not appreciablj' intermixed 

with black 

//. Head black or brownish black. 

e. Breast and under side white, and sharply defined from 

the dark colour ot the rest of the body, which is 
covered with a, thick coating of long black hair tinged 
with red ; underfur conspicuous ; a distinct and large 

white patch on the throat 

c'. Breast and under side at most dirty white and blending 
witli the dark colour of the rest of the body, the hair 
of which is scantier and darker with little if {uiy 
iindevfur ; at most a small patch on the throat. 

(L Under side dirty white or rufous white ; the coat 
less black ; lower portion of legs white or faintly 

tinged with fawn 

d'. Under side hlackish red ; the coat jet-hlack ; lower 
portion of legs very decidedly tinged with fawn 
on the cannon-bone 

//. Legs below the knees and hocks black, not lighter than 
area above these joints t 

e. Scarcely any red in the mane and on the white patch 
on the under jaw. 

f. Mane for the most part hoaiy grey and forming a 

large thick mat on the withers 

Mane less grey and not forming a large mat on the 

withers 

(d. A considerable quantity of red in the mane and on the 
patch on the under jaw 

Ill, On the Gorcds (Nauiiiorhedus) of the Humda/i/as^ Burma, 
and Ohma. 

Up to the end of 1 904 only one vspecies of Goiul wbk known 
from the Himalaya.s; but in the ^Zoologist’ for March 1905, 
pp. 81 “-84, Mr. Lydekker correctly pointed out.tliat two tj],')es of 
(joral occur in. those mountains, one in the western arid tlie , other 
in the more eastern portions of the i‘a.nge,'the two meeting in Nepal. 
To' the' eastern ' .form,, termed the .‘‘brown” Goral, the' specific 
mixjx^'gortd was restricted ; while the western form, termed, the 
‘‘:grey ” „'Goral,, was ' desciibed 'as a new 'Species ■ under , the ' .iia'me' 

* Kot known for certain in the case of C. 

t Some Chinese Serows ar^ intermeilmte in the coloration of the legs between 
\ .CUs'yJmnraehi md C. s. smmtraemis, .Bor in.stauce, .0,.,$, mihte-^iididm'dsl from 
Eastern Tibet has the lower legs rusty yellow, and an example in the British 
Mnseuiiv front Sxe-chueii (Berexpw’ski), retemble to 0. s. ' ar^j/roekdetes, .lni& the 
caurioa-hone blackish in front and rufous elsewhere. 


7/ nine! . 

rodoni. 

thm\ 

janmwlii. 

simatrciemis, 

rohlnmnL 

swcUenhimi, 
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hedfordi. ,A.];,nirt from tlve noticeable diffei*ence in colour between 
tlie two, the 'M:)rown” Goral is further distinguished b}^ the 
presence of a !>lack spinal stripe which is absent, at least on the 
back a.nd tail, in tlie “ grey ” form, 

ISTow, Aniilope goral was first described by Haiti wi eke (Tr. 
Linn. 8oc. xiv. p. 518, 1825). Tlie description, taken from a 
living animal, states that the hair was of a “grey luouse-colonr 
(but almost white about tlie lower part of the neck and throat ), 
and darker ; it is longer along the upper part of the neck and 
l)ack, inclining to ferruginous about the legs.*’ Similarly the 
Latin diagnosis says : “ Oorpore supra colore inurino caiiescente, 
subtus pallidiore, gula albente.” 

It is, in my opinion, impossible to maintain that Hardwicke 
can liawe described as “ grey mouse-coloured ” an animal which is 
not grey, and which was regarded independently liy Hodgson as 
“ rusty and brown ” ; by Hr. Blanford as “ brown, more or less 
1 ‘iifons ” by Mr. Lydekker as “ rufous brown.” Hardwdeke’s 

use of the terms “ grey ” and “ canescent ” as applied to the body and 
the contrast tliat he draws between that colour and the inclination 
to a ferruginous tint on the legs make unavoidable the conclusion 
that the specimens upon which the specific name gored was based 
represented a form identical with or very closely allied to the one 
that Mr. Lydekker spoke of as the “ grey ” Goral and named 
Urotragns hedfordi. 

It must be jiarticularly borne in mind, too, that although 
llardwieke noticed the length of the hair on the upper part of the 
neck and back in the type of his species, he made iio mention of 
the presence of the black spinal stripe so conspicuous in adults of 
the “ brown ” Goral. The tigure, it is true, shows such a stripe 
on tlie neck and withers ; but this is sometimes pi’esent in speci- 
mens of tlie “ grey ” Goral, and is very notieealile in the living 
example of the latter now in the Zoological Gardens when the 
neck-hairs are parted. 

Tlie description of Jf. goral was taken from a male specimen 
living in the .menagerie at Barrackpore, near Oaknitta, which had 
been |)reviously tlie jiroperty of the Court at Katmandu in Kepal ; 
jind tliere is a slvin of a “grey” specimen in tlie Britisli Museum, 
ticketed Nepal (Maharajah. /Hluileep Bingh ; 55. 1.20.5), ■ 'wliich 
Mj\. Lydekdceirn’ilentified as M. ■ ■ 

For .the type ot N', hedfordi^ n. mounted specimen now in the' 
British Museum (Beg. no. 97.4.3.1) and at one time tlie property., 
(),f' the I)uk(-‘ of Bedford,', no locality -.'was- known. The specimen, 
however, a.s His Grace has kindly informed me, .was, imported by : 
Mi\, Mhihluii Jamradi ; 'and ■ I'. learn f rom Mr. ■ Jamrach that he 
for.!iierly , p,rocii:r 0 d Gorals, from Hliarmsala. This circumstance 
.and the siniilai'ity Iietween’ t.he. specimen named W, Imifirnli .and 
a series of. skins o£.Li'ora]s-from':Ohamba, shot by H.iE. theBajalr 

This author adils; or, gTeyiah,^" ^ Bc4''t remembered, '.however, tliat'he liarl acoess'^' 
,'t,o the material: in .tiie British MiisemiV’eontainmg '.a' specim.en of the ^^grey” Gomb 
which he appaimdly did not distinguish f ram the “brown 

' Lhio.Ovi'OGh'* Boc.~-1908,,No. X.IIL'^ 
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of Olianiba and kindly sent to me thi'oiigli Major Bodon, F-Z.S,. 
point to Bliarmsala, a,s the locality of the typical example of 
M. hedfordi. This specimen Mr. Lydekker described a-s yellow isli 
grey-fiiwn, suffused with hlacldsh, which can be int 0 r]:>reted a.s 
merely another way of describing the colour which conveyed to 
Hardwicke the impression of mouse-grey and daiker.” 

But, as one of the features distinctive of iY. hed/ordiy 
Mr. Lydekker mentioned the large extension of the white of the 
interranial area up the cheek. This exists undenia,bly in the 
stufied specimen ; but onek confidence in the systematic value of 
the character is completely shattered by the entire absence of any 
indication of it in the excellent photograph of tlie living anima], 
taken by the Duchess of Bedford, wdiich Mr. Lydekker has puh- 
lished -‘h No one who looks at this photogra]:)]i can for one moiuent 
believe that the lower part of the clieek up to or even above tlie 
level of the corner of the mouth wns white or diffei’ent in tint f:rom 
the rest of the clieek. The upward extension, tlierefore, of tlie 
white in the stufiied specimen must be merely due to a taxideimie 
distortion, unless the- coloui* of this region changed between tlie 
time of taking the photograph and the death of tlie animal, wliicli 
is unlikely. 

In view of the above-mentioned facts, the following conclusions 
appear to me to be inevitable: — (1) That the type of M. goral 
was the grey” Himalayan form; (2) that Mr. Lydekker re- 
described this form as iVk hedfordi. And from this it follows thai' 
the ^D:)rown” Himalayan Goral is up to the present time without 
a specific name. From the nature of the differences separiitiiig 
the grey ■” aiid “ brown” G orals I think it probable th a, t they 
will be found to intergrade. Hp to the present, however, tliere 
is, so far as I am a, ware, no proof of the fact. Since the two foriius 
have been recorded from Nepal it is possible, as Mr. Lydekker has 
suggested, that they occur at difierent altitudes in the Himahyyas. 
Pending additions to our knowledge in these particulars, I proposi* 
to follow Mr. Lydekker in treating these Gorals as distinct; 
species. 

N.fiM(m,TiEi)us fmRAi/Hardw'icke. 

■Aniilope 'goral Hardwicke^, ,Tj*. Linn,- Soc., Zool. xiv. p. 518, 
,p]. xH’., '1825. 

Lydekker, Zoologist, March 16th, 1905, 
p. 88 ; iil. Great and Bmall Game of India, nov. ed. p. 151, 1907 ; 
id. in Rowdand Ward's Records of Big Game, in 845, fig, p, 348' 

190-L, ; . ■ ■ ■ 

, Prevailing colour' yellowish grey, speckled or suffused to , a 
varying extent witli 'black, so. that the depth of the tint' varies 
coiiside,'rft.bly individually, but the';' pale' liaiid in the bail's is a-Iways'; 
.yelloAvish,, grey-,,' and ■■ never 'rufous or' -brown. '■ - Forehead .suffus'ed 
•with rusty yellow, the;' same'' tint tra,ceabie"on the sides of the 

*0 Zoologist,* 1905, pi. -i. ; ■■ ' Great aad Siimll Gaine of lodi'a,-’ p.,'1'37, 1900 -iiiov. ed. 

1907, p.' 149;, Rowlaiui Ward^’.s ‘'Keewds. of Big-Gam-e',*' '1907} 'p.'348* 
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nose ; cheeks grey, iiiterramal area and chin white ; upper lip 
white, stained with yellow at the sides. Throat-patch yellowish 
or snow-wdnte, soinetiines set off by a darker border ; ears mouse- 
grey or yellowish externally. Between the horns a tuft of dark 
or^ black hair ^interniixed witli wdiite; usually there is no black 
spinal stripe eitlier on the neck or body, but tlie hairs on the 
middle line of the neck show up as distinctly darker than the 
sides, owing to their partially erect position revealing the slate - 
gi*ey coloui* of the basal portion. In one specimen, however, the 

Text-%. 37. 


Nmnorhidits^qor^ 

FlK)t(>g:raph of .spetjiinon from Ohamba, now living in the Shcioty^s (lardeiis. 


hairs on the middle line of the neck and witliers have long black 
tips, which run togetlier to form a distinct blackish line. Tail the 
same CHilouiyas' thed'mck in; its.,^basal iialf-^V hut .the tip, .with ,a 
longish tuft of haix*s black throughout. Bkin of tail white below. 
Subcaiidal .area' , fringed with' ; white ' hairs. ■ Ko .'blackish ' stripe 
extending, iip.' tlie, buttocks ’ from ■ the.- I'egs. CVilour of legs' very 
variable f ,ore ' ' legs^ usually ,'. with'.' , ' a ■„ well ' - defined, black stripe 

* la Mr. Lydekkets description of W, hedfordi the “ base of the tail, instead of 
the'Hip,”' is' describedas'bkil'ish. ’ 
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extending down tlie middle from above tbe knee to the fetlock ; but 
in one skin from, Cbaniba and in the type of ilk Ixdfonli the stripf3 
is quite short and inconspicuous, except upon tlie Icnee ; the sides 
and posterior surface of the leg below the knee varying from a 
rich fawn to greyish, sometimes even whitish on tlie inner side. 
Hind legs similarly variable, darker or lighter fawn down tlie 
front, sometimes showing some black bail’s above the fetlock and 
sometimes whitish on the inside ; the posterior surface fi’om. the 
hock always darker than the anterior, never fawn, and usually 
blackish. Belly and inside of thighs white or greyish, sometimes 
with a yellow tinge ; a dark patch on the chest. 

Loc, Ohamha ; ? Dharmsala and Nepal. 

The above-given description is taken from a single example from 
Chamba now living in the Gardens, wdiich was presented to the 
Society by Major Kodon, F.Z.S., on June 3, 1904, and also from 
a series of eight skins of specimens shot in Chamba by H.H. the 
Maharajah, who kindty gave them to Major Bodon to forward to 
me for examination and description. This series has been espe- 
cially useful in showing the variation in detail, and at the same 
time the constancy in general appearance presented by a numbei’ 
of individuals from the same locality. From these Chamba skins 
the type of N, hedfordi, wliich probably came from Dhaiinsala-, 
and the above-mentioned skin in the British Museinn ticketed 
Nepal (Maharajali Bhuleep Singh), are not, in my opinion, 
separable by a single character of systematic value. 

It is interesting to record that the example of this race now 
living in the Gardens wvas a quite young animal on its arrival 
in June 1904, and that, except for increase in size of body and 
length of horn, it has not appreciably altered in appearance. 
Nor is there any marked seasonal variation in colour, the new 
summer coat being merely a little richer in tint than the old coat 
before shedding begins. 

On one occasion about a year ago this animal got into a yartl 
where there wms a well-grown specimen of a Greeiiui Ibex, con- 
siderably larger and more heavily built than the G oral. But, in 
spite of the, confined ' space, T am quite; sure tliat the fight tlurt 
ensued would have ended fatally for the Ibex, w^hieb, alth(')i:igh 
full of pluck and eagerness for the fray, Beenied bewildered by t.he 
agility of his, antagonist. The GoraTs , method of figl'iting was to 
charge low under the guard of. th© Ibex’s heavy' recurved liorns, 
then to get out of reach,' never giving - the;' Ibex, a cha,nce of (,}ne 
■ stiuighttbrward butt, which w*ould probably have' ended; the contest 
' ill' his, f avoui\ Before ^ 'the. combatants could be separated, the 
Goral had 'succeeded in .ivounding ■ the Ibex in tlie';nose 'ivith his 
short sharp horns. 'The' efficacy of - the short ■ pointed'' horn as 
<-ompiired with the heavy hornin' Goat-like' ruminants-, was fiirtlier 
exemplified' ''so,me' years^ ago -'by another' fight' . that', took place', - 
, I ,ha,\'e been told, Iiy. Mr. 'Thomson, between a - male ,Thar, ,('i7ewi- 
and a'.Maihhoor,'(G«fji3m^/tf7(?o?i^^ less^than 

;.fi'v©' minutes 'the. Thar killed. '.the, Markhwr., by,' goto ,.„past. his 
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lioriis RTid ripping open liis abdonien. Biitf in tlii.s pa,rticiila-r 
iiisiinnce 1 linve no fii'st-h;'incl knoA^'leclge of equality l:)etweeii the 
coritjesta;nts in, tiie matter of* ag*e and condition, ns I liave in tlic^ 
ease of tii.e and the Ibex. 

lshE:MOR.nEi)ijs BODGsoNi Pocock. 

Abstr. P.Z. S. No. 55, p, 12, March 17, 1908. 

A^emorhedus (Ardilope) gored IIodg.son, P. Z. 8. 1834, p. 85. 

Cemas gored Blanford, Fauna of Brit. Ind., ]\Iammalia, p. 51 C>, 
1891. 

Urotragus gored Lydekker, Zooiogi,st, March lOtli, 1905, p. 83 ; 
id. (Ireat ainl Small Game of India, nov. ed. p. 151, 1907; id, in 
liowland Wardts lU^'ords of Big Game, p. 342, 1907. 

Nee Aeitilope rjoral Hardwicke, Tr. Linn. Soc., Zool. xiy. p. 518, 
1825. 

General colour of type darkish golden brown speckled with, 
blad^, the individual hairs dark brown at the base, black at the 
apex, and with an intermediate golden-brown or riifoiis area. 
Forehead and nose deep reddish brown, becoming blacker towards 
the root of the horns, a small black patch above the muzzle : 
cheeks yellowish brown, paler than body owning to the absence of 
the black apiccal tip to the hairs; interramal area not wdiite but 
stained witli yellow, a brown patch on the chin ; lips yellowish 
white ; tlnmt- patch yellowish white, defined laterally by an 
indistinct blackish streak. 

A ]>lack stripe extending from the head along the neck, where 
the hairs form a short mane, down the back to the root of the tail. 
On the neck it is about 1 inch broad, but behind the shoulder it 
gradually tapers away and almost disappears upon the lumbar and 
sacral regions. A black patch on the chest ; belly greyish yellow. 
Tail •wholly black above, except fora few^ pale hairs at the side. 
Area below the tail white al:)ove in the a.danal region, yellowish 
below on tlie inside of the thighs. From near the root of the 
tail on each side extends a blackish-brown stripe down the back 
of the tliigh and leg to tbe liock, a.nd this is continued from the 
hock to the fetlock and beneath the ^Alew-claws” to the hoof; 
front of hind legs l)elow the bock golden brown, with commonly a 
blackisli stripe. Foi‘e legs golden brown, wfith a Idack patch ovei* 
the knee and black haiivs extending in the middle line thence both 
below and above the knee, Avhere the hairs are a bright, almost 
fiery, brown. ,■ Horns but little curved, 4| inches' long, corrugated 
and ringed basallj, basal antero-posterior width § of an inch 
(23 min.). Ear-cavity about 3| inches long. 

Log. (of type). Sikhim (IF. T. Blmford ; no. 91.10.7.169 in 
B.M.) ; also 'Nepal 

' III addition, to the typical ''skin above described, there are irrthe 
British Museum' ■ three ' other skins' refemble,'.! think, to' this 
race' of .Gorah ' ■ They are,: ticketed 'Nepal '(A.: IF.. Hodgson ; 'iios.' 
,45. 1 .8. 325^-327). ' In tbe ■ ' largest''; of ,' .these ' 'the ■ general :, ""colour . ' is,.. 
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browner, with the hair less noticeably speckled than in tlie type, 
nnd the thi*oat-patcli aiid interraina,! area ai^e white, the latter 
being a dirtiei* Avliite than the foianer. The horns ai'e dd inches 
long (90 mm.), with a basal diameter of | of an inch (^O nim.). 
A second example is evidently young ; the fur is softei* and 
thicker and also less speckled tlian in the first, and tlie fa,ce is 
less richly coloured and somewhat greyer. The third specimen, 
a young and hornless individual, while presenting the same 
general tjrpe of coloration as the others, differs from them in that 
the black spinal stripe fa..des away on the lumbar region and the 
tail is not Idack above. Hodgson’s remark thfit the young is 
redder than the adult and destitute of mantle and mane is worth 
repeating. 

A young example of this species from Nepal was presented to 
the Society by the Prince of Wales in June 1906, but died a few 
days after arrival. 

N.emorhei)us raddeaxus Heude. 

Antilope ({Japrina) C 7 nspa Radde, Beisen im Siiden von Ost- 
Sibirien, i. pp, 262--270, pLxii. fig. 1 (nec Antilope crispa Temm.). 

Kemas Tacldeanus Heude, Hist. Nat. Ohinois, ii. p. 240, pi. 3f5, 
1894, 

Genei‘al colour of the shaggy winter coat greyish yello\v-brown, 
darker along the spinal area. 

Tipper surface of head blackish from the muzzle back to the 
occiput ; sides of the head and of the lips greyish yellow mixed 
with black ; rest of lips white ; chin black. Throat with a large 
white gular patch. Ears white inside ; pale mouse-grey, darker at 
the base, with brown edging externally. On the nape of the ixeck 
the haii*s form a short blackish mane. On the lumbo-sacral area 
the dark spinal stripe is fainter than it is anteriorly. On the 
shoulder there is an ill-defined .scapular stripe, which inferiorly 
turns into a jet-black stripe running down to the knee and thence 
over it externally nearly to the fetlock. On the inner side of the 
cannon-hone this is set off* by a yellowish-grey stripe, whicli is 
continuous inferiorly with the yellowish-gre}^ hxie involving tlie 
front and sides of the fetlock and pastern ; the posterior surface 
of the leg is brown, turning to black on the back of the fetlock. 
The hind leg is chocolate-brown from the hock to the fetlock, 
brownish in front, and paler yellow-brown at the sides, the pastern 
being creamy yellow anteriorly and laterally, like that of the fore 
leg. The breast and anterior part of the belly are blackish, but 
the groin, the inside of the thighs, and the back of the thighs up 
to the root of the tail are white. The tail is brown above and 
white foelow' ; the extremity of the tail is furnished with a mixture 
of long black and w^hite hairs which extend below the hocks. 
The skill of the tail on its under side is about 4j| inches (1 12 mm.), 
and the total length of the organ to the tip of the hair is about 
lfi'inches'(3'75',mm.).'- 



1908.] SlillOWS AND GOR.ILS. 197 

Tile length of the light horn, which is nornial in position, is 
ratlier levSS tlian 5 inches (125 mm.). That of tlie left horn, 
which is bent sliai-ply l>ackwar(:ls in its distal half, so that the 
|)oint is unworn, is 6:|- inches (156 mm.). The basal circumference 
is 3| inches (89 inm.). 

Text- fig. 38. 
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Nmmorhedus raddeanus Heude. 

Idiotograph of spocimeii, from Korea, tlmfc formerly lived in tlie Society’s Chirdeus. 


The principal dimensions of the skull in mm, are as follows :-- 

' .Basal length..,.,; 192 

Length of palate along middle line ............ 122 

: , cheek-teeth ...7 '*^9 

Width of palate between pms^ .................. 21 

' ■ ' . .. 39 

Length from pm’ to tip of premaxilla .. ..... 50 

„ of nasals v..., ........ ...... ,69 

Width;,of namls 

Tnterorbital: width 69-,- 

■ ■ Greatest width, across orbits. . ' :■ ;99 ■ ■ 

,7; '^'„^v..unaxiU^e .67, 

\of,cranium ,,..7... 7n,;''v65 ^ 
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Zoc. Korea. : Wonsan (?). 

A living s])ecimeii of this Go-val vas pi'escnitecl to the Society 
by 'Mr. 0. K. Bilborongh, F.ll.CbS., on. Eel,). 5, 1907, and dicni on 
June 30, 1907. Mrs. Ihilborongh inforivied me tliat it “came 
fi'oiii tlie high chain of moiuitains that rnns down tlie w.l,ioIe 
length of Koreay rising at Wdnsa.n to 12,000 feet higli.*’ 

I cannot distingnisli the vskin of this Korean speciineii specifi- 
cally or ei*en siibspecihcallj from three Ooral skins pi-esented to 
the Biitisli Ariiseiun by Mr. lioAcland Ward, E.Z.S., and ticlveted 
Western Provinces of China” (nos. 99.3.5.1“-3 in B.M. Register): 
and, so far' as I can Judge, they a, re all refera,l>]e to tlie species 
from Ainiiiiand, winngly identified liy liaddeas Antilo^m {(faprma) 
crispa of Temminck, and rightly renamed /{ernas raddeanus 1)}' 
Hende. 

Ademnrkedus raddearms was regarded 1)}=^ Troiiessai-t as a, snb- 
species of At eandaias M. -Edwards, presumably because of the 
length of the tail. In the Britisli MiLsenm there is a topotypical 
example of Ah caudahis fi*oin Pekin, collected by Mi*. F. W. Styjni 
(Reg. no. 90.7.8.6), This specimen has tlie thick, long woolly- 
coat obseiwable in the above-mentioned examples referred to 
Ah raddemms^ and the tail also is practically of tlie sanie length, 
as the following measiirements show : — 


ccmdaf/us (yoimg) 

Ah mddeamis (1 c? ) 

„ (2 2 ).. ...... 

(3yg-) ••• ■ 

» (Korea) 


8kiu of tail. Tail (including luiir). 

4 inches. about 13 inches. 

5 „ . ]0 „ 

r>| „ „ 13 „ 

41 . „ 11 „ 

H „ „ 15 „ 


Nevertheless, the example of Ah wliieli agrees witli 

M.-Edwards’s description and ligure of tlie type, differs from those 
identihed as Ak raddeanus in having the legs below tlie knees and 
hocks almost wholly fawn-coloured in front, the fetlocks and 
pasterns being the same tint as tlie cannon- hoiies, and also in 
having the tail much blacker, botli above a, nd below. Hence 
there are well-marked differences between Ah caudatus and 
.Ah raddeanus. Intermediates .possilily, perhaps probalily, c^xisi) ; 
but until tliey come to luind I think it preixiature to i;egard 
,Ah Taddemim as a. sul'ispecies of Ah eaudaPas. 

The specimens from the -Western Province of Cliina exhibit' 
variation in colour worth putting on record. The male specimen 
(iio..99.3.5,:l) .'.closely resembles -the Korean exaniple, 'being' da.rk- 
'grey mingled with , blackish brow-n, the upper side of .the tail being 
of the same dark hue as the hack ; the fore leg is Ikick in front 
do-wii to the knee, and the outer aacl posterior sides of the lower leg 
are also .'black, but the. fetlock 'and anterior and' .inner side, of': this 
.region are' white,, the. area above-the outer false'' ho.of. being.. 'black' 
'..-and above the.iriner white. LyBimilarly'.' the ..hind legs are. blackish 
)-botli "in front, and. behind, thehetlocksnnd.' pasterns .being''whM^ 
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witli S(,)b:i 0 WacIc t(..n\'ar<],s tlie outer side. Tlie female, on 

tile exiiitrsvi*}’" (no. OO.oA'j.'i), "vvitli the same h.istoi‘y arid presuinablj 
iroiii tiie sam(;‘ locality, is mvieli ])Mler. the general colour being 
A'ellowish irrowi'u tlio ripper surface of the tail lieiug the same 
Aar^llow'-liroa'ii colour as the hiiidH|ua.rters. On tlie fore leg the 
lilaclviicss scarc(:‘ly extAaids Ijeiow tlie knee, the hlaekiie.ss of the 
outer siile ot tliis area, so noticeable in the male, being scarcely 
in eviilence. Bimilaily the hind legs are yellowish lumwii in 
iront lielow tlie lioeks. I do not know whether these differences 
lire sexiad, seasonal, or indiYidual. Tiie thii'd speciiiieu 
(]io. 99.3.t).d), an immature iinsexed animal, resembles tlie 
female. 

Bo far as tlie coloration of the legs is concerned, the examples 
1 i*efei* to hb Taddemiiis are more like specimens in the Britisli 
M'liseum from. Bouthern Clhina than tliey ,a,re like camlciUi^. 
These Boutliern Chinese specimens, which a.jipear to me to be 
s|)ecificaily tlie same as r\b grisens A. descrilied from 

.Easteiai 'Tibet, were obtained by J3ei*ezowski at Loiing-nyon-foii 
iri the niountaiii of Sze-chuen (nos, 96.1 1.4. 7->8) and by Mr. F. 
W. St}' an at Ichang on the Yangtse>kiang (nos. 1.3. 2. 4 and 
95.7.4. h-2). A young example was also brought from the same 
locality hy Mr. P. Montgomery (no. 96.11.4.7-8), 

Exce^it that these southern forms are covered with a thick 
coating of comparatively short hair and liave the hairs of the tail 
also shorter a, ml scantier, they do not differ* very noticeably from 
Ab raddecmm. Tlie skin of the tail measures from 4 to 5 inches, 
and, incliidiiig the hair, the entire tail may reach 10 inches. The 
hairs of tlie tail, however, are black both above and below, and 
in tins particidar resemble those of Ab ccmdatus rather than of 
Ab raddeawas ; and the white throat-patch is tinged witli yellow 
at tlie margins. The outer and posterior sides of the lower 
portion of the front leg are blackish, the knee, the inner side of 
this area,, and tlie feet being darker or paler fawn. The hind 
legs, below the hock, are brown behind, fawn or greyish fawn in 
front. 

Lika Ab 7xi(ldeami8^ Ab. grmiis exhibits instructive variation in 
coloui'. Of the three above-mentioned skins from Icdiang no two 
are alike, In 'one male example shot on September 9 the coat .is 
poor a,nd of a dirty yellowish .browm, with, a very, distinct' black 
spi,iia,l' stripe, ,a,nd the feet 'are a .warm feiTugiiious or larsty-yellow 
tint, 'A. second, speci'inen,,. shot on the -same date and also a male, 
has no distinct sjirial stripe, the coat being a mixture of brown 
a.nd, grey. : 'Tlie' .feet are nearly white. The third ■ specimen, also, 
a iiiaie but shot in December, is thicker-coated and miicli more 
riclily CGloured with dark brown than the others, though more 
approaching ttbe second,’ specimen ; the ,'spinal ..stripe is .traceable; 
but i less riiffex'e'ntiated ' -than ■■■in ■ -the ' first ' specimen, ■ owing' .to', .the, 
daiLer ■ tint' of'' .'tlie rest .of' .the’ 'body. ; ' the fe'Ct nre • fawn— tbatus , to: 

'■.'^ ' ■Kout. Arch.'. Mastv'ii Bah Eecb. lVfemm;.p.361, 'pi.:lx.xl 'm 
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sa.y, intermediate between tlie ferniginons tint of the first and tlm^ 
white tint of those of the second specimen. The edges of the 
throat-patch are also yellower than in the others. Since these 
specimens were of the same sex and from the same locality, and 
since the first and second w*ere shot on the same day, it does not 
appear that these colour-differences are either sexual or seasoird* 
They are pei*haps due in part to differences of age and in pai*t to 
innate individual \wiability. 

Berezowski’s specimens from Sze-chuen are inseparable from 
the richest-coloured example from Ichang. They were sliot in 
January. The coat is richly coloured brown and grey. In one 
the feet are fawn, in the other nearly white. 

I cannot find any reliable character to distinguish these speci- 
mens from i\h griseus, judging from the description and figure of 
the latter. 

A further point to he noted is this. A Goral from Ichang was 
recorded by Dr. Henry as Kemas hem'yanus (P. Z. S. 1890, p. 93). 
This name was quoted as havdng been already published by Heiide. 
But Heude’s description of Kemas henry amis was not issued a.ppa- 
rently until 1894, when it appeared in Mem. Soc. Hist. Nat. 
Chinois, ii. p. 244 ; and since Dr. Hem*y^s citation was accom- 
panied by the phrase ‘‘ The Ichang animal stands as high as a, 
Sheep,” he must be regarded as the author’'*^. Furthermore, 
Dr. Sclater (P. Z. S, 1890, p. 94, note) refexvs the Ichang example 
in the British Museum, collected by Mr. P. Montgomery, to 
jYcmmrhecMs heivryani(>s. This Ichang Goral may possibly pi'ove 
to he siibspecifieally distinguishable from the typical i\d griseus 
when topotypical examples of the latter come to hand for com- 
parison; but for the present I think it must be refeired to that 
form. 

Finally, I am convinced that Mr. Lydekker described the same 
animal as Urotragus emnsi (^Zoologist,' (4) ix. p. 83, 1905 ; id. in 
Eowland Ward’s ‘Records of Big Game,’ p. 343, 1907). Of this 
there are two cotypical examples in the British Museum from 
Mt. Victoria in the Pokoklai district of Arakan {^Major, Evans : 
5.7.21,1-2). They are quite young animals with the horns 
measuring only 3 inches in length. They differ in no important 
particulars, so far as I can ascertain, fi'om the Ichang and Sze-chuen 
specimens that I refer to E. griseus* Moreover, in the summer of 
1903 Mrs. Mumfoixi sent to me for identification the skins of three 
“ Goats”, shot by her late husband,, Mr. G. B. Miimford, Distinct 
Superintendent of the Burma Police, at Kyank-pin- dating in the 
Arakan Hills. When compared with the material in the British 
Museum, these skins proved to be indistinguishable from those 
from Sze-chuen and Ichang, mentioned above, which I could not 
separate from Ah griseus. Hence, although no new name could be 
introdiicecl, the real credit of being the first to send home material 
' 'showing' that' the Arakan Goral is distinct from the 'Himalayan 

Tr<5uessart ertotteoixsly- cites as 
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jiiiiiiials belongs to Mr. Mumford lutlier tlian to Major Evans. 
Honours, liowever, a, re divided, because Major Evans's skins were 
].)erfect, whereas those belonging to M'rs. Mumford had been 
nnxde into iiiats and were without heads and legs. 

That Mr. Lydekker fell into the eiTor of giving a new name to 
the Ai*alva.n (toi-al innst be attributed to las comjijaring it with 
HinialaYa.n specimens and not wdth examples from South China. 
Identity between Burmese and Southern Chinese aiiiiuals is in no 
sense a sin*prisin.g fact. 

The following synonymy, therefore, I believe to be well 
established : — 

griseus M. -Edwards, 1874 = i\v henrywmis Henry, 1890 = 
N'. evansi Lydekker, 1905. 

If my supposition that the above-mentioned Corals from Ichang, 
Sze-chuen, and Aral^an belong to the same species is correct, it 
proves that this species, whatever its name, has a wide geographical 
range, and presents very considerable individual variation in speci- 
mens from the same locality with respect to the colour of the body 
and of the feet. Indeed, when the vaidability in these particulars 
exhibited by the three examples from Ichang is taken into con- 
sideration, grave doubts must be thrown upon the status of some 
of the many so-called species from Southern China described by 
Heude. 

This author, for exanij^le, described two ‘Lsj^ecies” from 
Western Sze-chuen, namely, Kemas [= J!^cBmorhediis\ xmitho- 
cleiTos and /C pinchoniamts, and one from Eastern Sze-chuen, 
namely, II. iodmus^" ; but, judging from the descriptions, these 
differ less from each other in colour than do the three skins from 
Ichang. It is necessary to add that Heude relied in his specific 
determinations largely upon characters in the skull and teeth, 
many of which are, I suspect, attributable to diflbrences of age 
and to individual variability t. 

Einally, I suspect that Ah mmouxiamis Hetide t from Tche- 
kiang must also be i‘ef erred to the species I have determined 
above as Ah griseus. So far as colour is concerned, no difference 
seems to exist between tbem, and the chief character in the skull 
Heude relied upon, namely the somewhat abrupt rise of the horns 
from til e frontal bone, is also, I think, untrustworthy ; for con- 
siderable variation in this respect is exhibited by the skulls of 

* iiat, Cliinoia, li. p. 24S, 1894,. 

t Of the one of his “ species,’’ M Heink says that the discoverer 

informed him etait 7*are et qu’on la voi/ait miUe aux tnnipBmix des 

mitres esp'bces (op, cit, p. 24d), Heude’s apparent acceptance of this statement 
in good faith, and his admission that the type of JV. 7iiger was in the same hex*d as 
exarapleB of 'dSf.fargeskimis, make it impossible to accept the imthor’s opinion as 
to specific differences. Two distinct species of a genus of Antelopes and Sheep 
sometimes nm together; hut such cases are quite exceptional, and in the present 
instance it appears to me that theyvidence points to the type of N. niger being an 
aged individual of a species of which the co-types of Is* fargesianus were younger 
forms. , ■ 

X Mtini. I’Hist. nat. Glnnois, ii. p. 3, 1888, and tom. ciL p. 239, 1894 ; ojj. df* iii. 
pi. xxix., 1897. 
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tliree specimens from Icliaiig in tlie British Museum. In one 
specimen, a young one collected by Mr. Styaii, the lioriis lie 
|)i‘actical.h'' in tlie same line a,s tl'ie forehead ; in a second obtained 
lij same collector tliey i-ise slightly more ; and in a third sent 
by Mr. P. Montgomery they ai‘e still more elevated, forming an 
obtuse angle with the frontal bone very much as in the type of 
iY. arnoiiximius. 

The external characters of the Gorals {dYC7/^o/7iC(r7?i.s‘), whether 
they be regarded as species or subspecies, discussed in the pre- 
ceding pages, may be analysed as follows 

a. Skin of tail about 3 inches long in the adult ; black stripe 
on fore leg extending over the middle of the knee (ctirpns) 
and usually continued thence down the middle line of the 
cannon-bone (incdacarpiis) to the front of the fetlock. 

(Himalayas.) 

h. Prevailing colour grey or fawn-grey, more or less sulfused 
with hiack ; black spinal stripe uaiuilly wholly absent, 
wluni present not passing beyond withers (shoulders) ; 
tail black at the end; no black up ]>ack of thighs goral, 

h'. Prevailing colour brown, more or less sutfused with 
black ; black spinal stripe |)resent in adult and snl>- 
adiilt examples, and extending at least on to the lumbo- 
sacral area ; a black stripe down the upper side of the 
tail and an ill-detined black stripe running up tlie l)ack 
of each thigh from the hock hodg&oni, 

a\ Skin of tail about 5 inches long in adult ; black stripe on 
fore leg not passing over the middle line of the knee 
(carpus) , but turning aside at that area and commonly . 
continued down the outer side of the cannon-bone (meta- 
carpus) to the outer false hoof and thence on to the back 
of the fetlock and pastern. (North China to Avakan.) 

e. Coat coinpapUively short and not woolly even in the 
winter ; tail less bush 5' (tail-tuft black above and below ; 
throat-patch more or less yellow, at least marginally) . . . grimm 

cb Coat, at least in the winter, long, shaggy, and more or 
less woolly ; tail-tuft long and" copious (throat-patch 
without yellow). 

il. Legs below knees and hocks nearly uniformly fawn in 
front and exteraally; tail-tuft black, much, darker 
than the proximal portion of the organ and than the 
back of the body ; a narrow white fringe of hairs 
bordering the tail below cmidatus, 

a. Front of legs below knees and bocks to a certain but 
varying extent fuscous and contrasted in colour 
with the white or diidy- white tint of the feet ; upper 
side of the tail the same colour as the hack, but 
not wholly black ; a broad white fringe horderijig 
the tail helow'. — ............. — faddeamts* 

f Ab A, -M.-Edwards (Rech. Mamm. p. 362, pi, kx. et seg,, 

1874) kom Eastern prove to be at most subspecihcally distinct from 

Mgrmusy iirs^nte at tlie diderences .in the skull and teeth pointed out W the describer. 
By Bwessaid. (Cat, Mamm. Suppl p. 731, 1905) both of these Gorals are erroneously 
classified, with the'Serows. , . 
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April 1908. 

Dr. Henry Woodward, F.il.S., Yice- President, 
in tlie Chair. 

On liehalf of Mr. Idioinas Oodringtoii, Dr. A. Smith Woodward, 
F.Il.S., F.Z.S., exhibited a collection of 168 stones, weighing 
altogether 7 il)s. 13 oz., taken from tlie stomacdi of an Elephant 
shot by Mr. H. Thornicroft in hlorthern Rhodesia. The animal 
was a large male, with tnsks weighing 45 lbs. each. The stones 
showed no signs of attrition. 


Dr. 0. W. Andrews, F.R.S., F.Z.S., exhibited a restored model 
of the skull and mandible of P^'ozeugloclon atrox And. This 
animal is one of the links uniting the true Zeuglodonts with the 
land Creodonts. It is found, in the Middle Eocene of Egypt, 
where also the earlier type, Frotocetn.s^ wa,s. discovered by Fraas 
at a somewhat lower liorizon. Tlie model was constructed by 
Mr. F. 0. Barlow^, for the British Museum of Natural History. 


The SecretaTy exhibited a photograph of two young living 
Text-fig. 39. 



exanaples. ■ of: ttie tFoi*est-Big.,.. -of ■■."Central' Africa' (^Ilglochwru^ 
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meimrtzhageni Thomas), The photograph (text-fig. 39) had been 
taken by Mr. T. J. Morson, of Limoni, who had obtained the 
pigs ill the Limoni escarpment forest about 3e^3 miles from 
Mombasa, a,t an elevation of between seven and eight thousand 
feet. 


The Secretary stated that he had been informed by the Higli 
Conimissioner for IsTew Zealand, that the Chamois presented by 
the Emperor of Austria to New Zealand, and which had been 
successfully taken to New Zealand by one of the Society’s staff 
in the beginning of 1907, had been seen in the locality in which 
the}^ were liberated, one of the females being accompanied by[a 
strong, healthy-looking kid. ■ 


The following papers were read : — 


1. A Monograph of the Ohiropteran Genera Uroderma^ 
Ijnchisthenes, and Arfibeus, By Knud Andersen. 

[Received May 29, 1907.] 

(Text-figures 40-59.) 


Contents. 


The dentition of Artiheiis planirostrls, p. 205. 


Z'roderma, p. 212. 
m hnohjtum, p. 217., . 

IT thomasiy p..221., 
MncMsthejieSy p. 221. 

M, harti, p. 224. , 
Artihetis, p.224. 

A,' coneolorf p. 232. 

A. planirostriSf p.'2r34. 

A. f, ptanirostriSj p. 237. 
A. p. trhiitixtis, p. 241. ' 
u‘L p. prenademis, p. 241. 
XL. p.fallax, p.2‘12, 

'A. fiirsiifyiu% p. 2R>. 

X.. Jama wen-sis^ p. 247. 

A. J. p. 261. 

A, jd p. 263. 

A. J, Jantaicensls-i p.265. 


A, J, lituratus^ p. 272. 

A. J. palmar urn, p. 278. 
A. J. praceps, p. 283. 

A. glmicus^ p. 285. 

A, waisoiii, p. 288. 

A. cinerem, p. 290. 

A, c. cineram^ p. 292, 

A, c, hogoieusiSf p. 293. 
A. romiberf/i, p. 293. 
ul, toUeem, p. 290. 

A, t. toUecm, p. 297. 

Xf.. L ravus. p. 300. 

A. p. 302, 

A. phaotls^ p. 303. 

A. azteeus ^ , p. '306. 

A. tnrpis, p. .307, 

X. nanm, p. 308. 


A. J, <e<ju(itormu', ,p.2/0, 

iyhig-iiidice.s, p, 310. 

Summary of eharactevs of genera, species, and subspecies, p. 311. 
General remarks,;— 


(a) Artiticial and natural arrangement of the species of Ariiheus, 

■ 'p.,314 ■ 

(b) X, aiid its races, p. 316. 

(4 The races of distribution, and its hearing 

on a past connection of the West Indies and Central America, 
'0 .p.317.'.. 


' ■ The '.conclusions recorded in this 'paper are based on ,,a study, of' 
485' Bats ,(361 skulls) of .the .genera Z^roderma, Enchisthenes, m 
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ArUbetcs'^\ 272 of these specimens (218 skulls) form part of the 
collections of the British Museum; the rest, 213 specimens 
(143 skulls), were placed at my disposal, for inspection and 
identilicatioii, ]:)y the Authorities "of the United States JNhitional 
M'usetim. 

The British Museum series is particularly rich in South and 
Central Ameiican, tlie Washington series in Mexican and West 
Indian specinieiis. Thus the two collections admirably siipple- 
inent eacli other. 

I wish to tender my grateful thanks to Mr. Oldfield Thomas 
for the opportunities he has so kindly afforded me for continuing 
my Chiropteran studies in the British Museum. To Dr. J. 
Leisewitz, Munich, Dr. Alarcus W, Lyon, Washington, and 
Professor D. O. Elliot, Chicago, I am indebted for information on 
typical specimens in the collections under their chai'ge. 


Tiiii: Dentition op Abtibevs plakirostius. 


The teeth of one species only, viz., Artibeiis ^Amilrostris (subsp. 
fcdlax) are described in detail in this paper, the description of the 
dentition in the other forms being, as a rule, confined to those 
points in whicli it differs from this paradigma. 

Oil the deuominaiio7t of the molar cusps. — The molar cusps are 
named in accordance with Herluf Winge’s theoiy t. The three 
cusps (litbial in tlie upper, lingual in the lower jaw) forming tlie 
tips of the W of a typical molar in insectivorous bats are termed, 
in a;ntBrO”posterior direction, respectively 1, 2, 3, cusp 2 being pro- 
bably the oldest, homologous with the single cusp of a Reptiiiaix 
tootii ; the two cusps forming the bases of the W are named 4 
and 5; the ‘MieeU of the upper molars, when single, cusp 6, 
when double, cusps 6 and 7. ■ See text-figs. 40, 41, pp. 207, 208- 


ToothfoTmida.- 


p p m m“ in 


cp^ p, m^m, m^ 

B.miarks on the tooth formula. — No known bat has more than 
two pairs of upper incisors. The generally accepted hypothesis 
is that the peiiiuinently missiiig pair is i* ; but, in my opinion, 
the Ijalance of evidence is decidedly in favour of the view that 
i'*, not i\ has been lost. The former hypothesis (k lost) is 
generally supported by two arguments, viz., “ by the corre- 
spondence of tlie two ujiper teeth with the two outer of the lower 
jaw when the maximum set is pi'esent,” and “ even nioi'e sti‘ong]\' 
by tlie general tendency throughout the group [7. c., the Ghiro- 
pteral Ixir the premaxillaries to become reduced, particularly 
along" the inner edge ” Jh , As 'to. the.: former argument,' it , .proves 


* Biief pix‘lixiiiuary diagnos the genus and ten new ibrins of 

Artiheus md ITrotlemta w'ere published, in 'the Aim. &, Mag. Nat. Hist, for Deceinher 
.1906 (pp.' 419-423). 

t Herluf Winge, ()m Pattedyrenes Tandsidfte, isier mod Hensyn til Tanulernes 
Former (Vidensk. Meddei Naturhist. .Foren. Kj^benhavn for 1882, pp. IS-dO, pi. iii.). 
J Gerrit S. Miller, Jr., ‘ The Families and Genera of Bats,’ p.. 27 (1907). 
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nothing or, if preferred, anytliing; attempts to determine the 
liomologies of teeth in Mammalia on the basis of tlie coixe- 
spoiideiice of the upper with the lower teeth, or vicY3 versa, would 
ill too many eases lead to obviously absurd results. As to tlie 
latter argument, it seems to me, on closer examination, to leail to 
precisely the opposite conclusion. The tendency for tlie pre- 
iiiaxillaries to liecome reduced along their inner edge is first 
developed in the higher of the two suborders of Bats, the Micro- 
chiroptera ; in the Megachiroptera no such tendency obtains, and 
nevertheless they have only two pairs of upper incisors. When, 
therefore, one pair has been lost also in those primitive bats in 
'which the premaxillaries have not been reduced along their innei* 
edge, the loss of this pair must evidently be due to some other reason. 
The strong lower canines in bats (or rather their ancestors) have 
probably eflected the degeneration, and ultimate disappearance, 
of that pair of upper incisors which, if it were present (or present 
in its full size), would hinder their free passage in front of the 
upper canines ; in other words, in passing in front of tlie upper 
canines the lower canines have checked the growdli, and 
xdtimadely caused the complete disappearance, of i'\ In a,ccord,~ 
ance with this w^e find in most Megachiroptera the four upper 
incisors (i“ i^ i^ i‘) close together, but i" separated by a wide 
<liastema from the canine ; part of this (liasteixia indicates the 
former place of i'', but it has no doubt been widened to allow of 
the free action of the low^er against the upper canines. In many 
genera of Microcliiroptera, this line of developiiient has been 
carried a step further ; by a narrowing of the diastema between 
r and c the former has come closer to the latter and within i*each 
of the iow'-er canines, which then cause a decrease in size (and 
change in shape) of i“. This i.s the case in tlie three genera 
which form the subject of the present paper, and which, there- 
fore, in showing wdiat actually takes place, in living bats, witli 
regard to i“, give, so to say, an illustration of wiiat has pixibalily 
taken place, in tlie ancestors of bats, witli regaxal to the now 
permanently lost 

A large nixmher of Oliiroiiteran genera (some (>() out of tlie now 
recognised 173 g’enera) iiave three pairs, of lower incisors; i,n 
most of these genera tlie lower incisors are 8ul)e(|iial in size; 
in tliose fe,w in xvliicli one pair is noticeably, or ev'en (‘onsidei:*a.bly, 
r-edueed, this pair is 1/ (compare f. L .Rkogeessa, Ikeoilon, some 
species of jX^ifcUmnmSj Ilormopierus), .From this it appears sa.fe 
to assume that in bats 'which- liave. only two pai.rs of lower iueiso.rs, 
the ' missing pair 

No bat has nioi'e than three' premolai*s, above and belo'w. ' As 
recently 'pointed, out by Oldfield lliomas* the permanently n',iissing 
"upper .and lo'Wer -premokr ' is" in' all ' probability pt and ^ p, (.not,, as 
hitherto taken for granted, pVand'Pj). ^ ■ “ , 

- In those Phyllostomatidm which' have, three, upper |)remolars' 

Oldfield TIiornasA* The Premolar-of ChiroptcTaA'Ann. & H, 

fSpi. pp. 3i6-ai8 (April, 1008).’' 
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(.Lonchof'/lossa f, i.) p’- is tlie smallest. From, this it is concluded 
t],iat the upper preniolar lost in Stenodermatoiis bats is (not, 
a>s ill Bihinolopliidie, p'^), 

P.r in Pliyllostomatidai, is generally smaller than 

aiul, p_j (coniparo f, i, uMicronT/cteris), From this it is concluded 
tliai) fJie l(.)\ver pi'einolar lost in Stenodermatoiis bats is p..^, not p^. 

Lpper mciso'i's (text-figs. 41 a, D).—Inner pair bifid, the two cusps 
siilieijiia.l in Iniigth (the inner one generally a trihe longer) ; front 
face plane or faintly convex, with slightly wrinkled enamel ; hinder 
lace strongly concave in direction from above dowmvards, the lower 
half of the crown of the tooth therefore somewhat chisel-shaped. 
Outer jiair as broad as inner pair, but much shorter; ciitting- 
edge simple (not bifid), oblicpie ; front face as well as hinder face 
concave from side to side. The reason why the outer is con- 
siderably shorter than the inner incisor, and its cutting-edge 

Text-fig. 40. 


6 

7 

6 

7 


A B 

lllimolophis trifoliaiuSi $ ad. Singapore. B.M, 4.8.23.1. 

A. Riglit upper, B. Left lower tootli-row, exclusive of incisors ; as a paradigma of 
structure of molars in insectivorous bats, for comparison with dentition of 
to:xt-%, 41. '-Xl. 

Eor explanation of lettering of cusps (1, 2, 3, 4, 5, 6, 7) see text, p, 205, 

difierently shaped, will be readily understood when studying the 
way in wliich tlie lower work against the upper teeth : — the long 
ail d veiy strong louver canines pass in front of the outer upper 
iiicisors, <x)iiipletely covering their front face, xvith exception of 
their narrow inner margin (text-fig, 41 n) ; this circumstance it is 
which Tias' effected a decrease' in, the size 'of the outer incisors,, 
made their, front . face concave (by constant wear against the tips 
of the lower canines), and the inner tip of the cutting-edge (next 
to. inner incisox's), which is less exposed to the pressure , of ' the 
lower canine, longer than the outer tip of the cutting-edge (next 
to :the' upper, canines)',' which '■■.is . most ' exposed 'to, ' the .pressiire^ ■ .of 
■the',lower canine.;',' 

LfMm^meisorS' (text-figs. ,41 b, ■»).— -All, four teeth '.'subeqnal '.in, 
T'BOCb ZooL.',S,OG,---‘1908, No. XIY.., ■■'.■, ;„,14 ■ ■f^ 
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bread til and lieiglit (the outer paii*, if anything, faintly shorter) ; 
antei'o-posterior diameter of crown much greatei* than ti'ans- 
verse diameter ; front face sliglitly concave froiii side to side, as 
is also the cutting-edge ; this latter cii'cixinstaiice gives the teeth 
in front view a slight indication of a bifid sliape. 


Text-fig. 41. 



Artiheus plmiirostris $ ad. ICaiinIcii Mts., Britis'Ii (finana. 

im. 1 . 6 . 4 .. 60 . 


A. liiglit upper, B, Left lower tootli-row ; C. Side view of sl'iill and raandible; 

1). Fi'ont view of incisors and canines. A, B, I) X C X 

For explanation of lettering of cusps (1, 2, 3, 4, 5, 6, 7) see text, p. 206. 

'.wmesV^text-^^ long; cingulum low,' 

■terminating '.''abruptly in front, and behind, but not '"developing: 
distinct, secdiiclarj' cusps';. ■ on the ■ lingual f ace .'Of. the." canine.' the'' 
cingulum ,: is somewhat ■expanded, forming a noticeable' shelf-like 
proj'ection; against this .' expans'ion 'of 'the.' cingulum' .wo'rks the: 
principal cusp (cusp' 4) of the''lower p^., Hinder' margin, of, canine 
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si'iB.i'p, iiiiier liia.i'gin (next to i,ncisoi*s) rounded, lingual face almost 
I'llane. It is tlve constant rubbing of the labial face of p,^ rigaiiist 
tlie lingual fa.ce of tlie upper canine which has made this latter 
slrvi'p on its liinder imirgin and (:ilmost plane on its lingual face. 

Lower emmws (text-figs. 41 B, 13 ). — Very long; on the inner 
margin of the tooth, next to the incisors, the ciiiguliim extc-nids 
only as high as (oi’ very little higher than) the level of the cutting- 
edges of the incisors, and does not form a secondai'y cusp (compare 
(Jroclerina) ; at the base of tlie binder margin tlie cingulum forms a 
conspicuous slielf-like projection, caused by the constant working of 
the ti]) of the upper canine against this pai*t of the cingnhim of 
tlie lower canine. 

(text-figs. 41 a. c). — Onsps 1 and 2 are entirely wanting. Cusp 
♦1 is represented liy a small (but quite distinct), backwardly project- 
ing prominence at the postero-external base of the tooth. Cusp 4 
lias disappeared. The principal cusp — large, trenchant, raa'sed to 
aliout half the height of the caninej very obliquely triangular, its 
front rnargin only about half the length of its hinder margin — is 
eusp 5. The size and shape of tliis cusp are correlated to the 
large, veiy obliquely triangular interspace between the principal 
cusp (4) of pj and p, ; its front margin is precisely of the same 
length as the hinder margin of cusp 4 of p^, against 'wliicli it 
works, and its hinder margin is of the same length as the front 
margin of cusp 4 of pj, against which it works. — The tip of the 
|)owei‘ful cusj) 4 of the lower p^ working against the lingual 
cingulum of p*^ lias caused this latter to develop a latlier strong, 
somewhat concave projection (‘‘ heel,^^ representing cusp 6) ; also 
in, the unworn the deep, pit-like depression caused by the 
tip of cusp 4 of is very noticeable. The anterior margin of the 
lieel of p'^ is high, prominent, sharp, acting against the trenchant 
hinder margin of cusp 4 of p^. 

(text-figs. 41 A, c). — -Longer a, t base, much higher and broader 
(transversally) than p'V but b^ many impoi'tant details of its struc- 
ture formed after a similar pattern, tbongh on the whole less 
1 ‘ediiced in size. Cusps 1 and 2 entirely wanting (as in p'^). Cusp 3, 
rather less rediiceii than in p^, is represented by a low trenchant 
margin at thC' postero-external extremity of pk 'Ousp 4 (wanting 
in p'*) is present as a mere rudiment at the anterior extremity of 
tlie tootli. The principal cusp— still more powerful than in p'\ the 
liighest cusp in the upper postcimine series, trenchant, with the 
outline of ,an equilateral triangle- — is cusp 5; its . shape" is ' 're- 
markably like ■ that of cusp 4 of against the liindei* margin ' of ■ 
winch it works ; the strong ■ antero-exteimal . cusp '.(cusp ■ 4) ; of; nq 
acting upon the lingual' face -of cusp '5 of ' p'^’ has made this latter 
soiue'what ' .concave in antero-posterior direction.— The ■ whole ' an- ' 
terior portion of m.^; (its- eusp '4 and ''the rudiment 'of' cusp :l,:when 
„this latter has-not completely disappeai'ed) .acting upon the. .lingual 
.cingulum of .p'^ has caused this latter t^oxievelop. .a' ‘‘.'heel (cusp 6), 
broader' ' and a. littleo.more' complicated' than, in p'”^ the heel is 
broader, because. .it i's sicted xipon-'by fche,:broad anterior |)oition of nq, 
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whei'eas in the heel is noted upon only by the pointed cusp 4 of 
p^ ; the tij:) of cusp 4 of in^ hns made a deep, pit-like iinpresslou 
on the heel of p\ just at tlie inedinn point of tlie Inbial l)as(‘ of 
cusp 5 ; also t].ie high, slender, coniforni ciisp 2 of up rul)s against 
the lieel of j:)‘, viz., against its postero-interual margin, which ]yy 
this pressure is kept low and rapidly worn, soniewlnit (,*()i:u'av(:'. 
The anterior margin of the heel of p^ is, like tlie c()iTesponding 
margin of rather high, pronhnent, and sha^rp, for a. siniilar 
reason ; it fits into and works against tlie trenclmiit eommissiii'e 
between cusps 4 and 5 of the lower pj ; on tlie antero-inteiTiaJ, 
margin of the heel of p^ is seen a small, but cpiite distinct, 
triangnlai*, rather blunt cusp, produced by the small cusp 5 ({ind 
its commissure with, cusp 4) of the lower p^ "whicli catches and 
works against it on its labial side, 

jp (text-iigs, 41 b, c). — S mall, “diamond ’’-shaped, sliglitly longer 
than high. The size and shape of its principal cusp (cusp 4) are 
correlated to the size and shape of the triangular iuterspa.ee between 
the tip of p‘^ and tbe upper canine ; cusp 4 and a rudimentary ciis]) 
at the front end of the tooth (probably representing cnsp 1) work 
against the lingual face and cingulum of the upper cani.rie and 
the front margin of cusp 5 of ph The hinder margin of ciis|) 4 
(together with a small, pointed, straightly backwardly extending 
prominence of the posterior margin of its base, perhaps i*e[>re. 
senting cusp 5) wnrk against the projecting anterior margin of 
the heel of ph The lingual cingulum of is slightly expanded. 

(text-figs. 41 B, c).— Viewed from the external side nither 
closely regembling the upper p‘^ in, shape and size. Cusp 4 is 
large, triangular, equilateral, by far the highest cusp in the post- 
canine series ; it works against the lingual face and posterior 
margin of cusp 5 of p'\ the front margin of cusp 5 of p’^, and tlie 
heel of on which its tip has produced a deep depression, 
A triangular emargination of the commissure between cusp 4 
and the rudimentaiy cusp 5 (this latter situated at the postero- 
external corner of the tooth) has been produced by tbe elevated 
anterior margin of the heel of which fits into tliis emar- 
gination. The small cusp 5 «atches the hibial side of, and 
works against, the small antero-internal cusp on the front margin 
of the heel of pk The lingual, low, and cdnguliim-like portitni 
of the tooth is ratlier larger than in Pj, chietly owing to itvS 
action against the front of the heel of p’^; there can be little 
doubt that this lingual portion of p^, like the correspoinling 
portion of p„ in fact represents the degeneinted cusp 2 

pare the lower premolars in insectivorous hats). 

■■'',^m\:(text-figs.,41 A, c).-— Enomoiisly expanded, in ■ tamisversiii 
direction,, its breadth being about, '1| its length at ■ the . labial 
margin;,., considerably. shorter at 'lingual 'than at, hibial 'margim 
,Cusps,l,.2, and ,3 hawe .entirely disappeared. V The external, tren- 
chant. 'margin of m^, is foxTned aiitei-iorly 'by tlie triaiigi,ila.r' cusp" 4 
'ri8.ing,:to;about;half.,the 'height of the ''principal cusp of i:d,'pos- " 
teriorly.„;hy::,the '''miich lower, otlique]y;tria..ngular'Cins|>'5' eusp'4'' 
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worlds j'xgaiikst tlie posterior margin of cusp 4 and the anterior 
margin of cusp 5 of the lower in^ cusp 5 against the posterior 
inargio of caisp 5 of m, and the whole of cusp 4 of m,. At the 
ri;iitero-iiiteriu corner of tlie heel of ni^ (at level with the lingual 
margin^ of tlie heel ol: p‘) is seen the low, but strong, tiiangiilarlj 
pi'ojecting cusp f) ; ^it fits into a depression in ni^ iniinediately 
behind cusp 2 of this latter tooth, and has checked the growth of 
(uisp d of nip wliich consequently has become quite rudimentary, 
Tlie large postero-interna.!, inwardly projecting lobe of in^ repre- 
sents cusp 7 . The whole lingual portion of m^, bordered externally 
liy cusps 4 and 5, in front by cusp 6, internally by the lingual 
margin of cusp 7, and liebind by the very low posterior margin of 
the tooth, forms a large crushing surface, the enamel of which is 
densely wrinl-ded a-nd extends on the lingual face of cusps 4 and 5 
jilmost to their tips, thus forming an “ inner cingulum ’’ to these 
cusps. Tills crushing surface consists chiefly of two concavities ; 
the one, bordei-ed externally by cusps 4 and 5, interna, Ily by cusp 6, 
wears against the whole posterior portion (cusps 3 and 5) of ; 
tlie other, immediately behind cusp G and the somewhat project- 
ing antero-internal margin of cusp 7, is acted upon by the high, 
sleinler, conical cusp 2 of m._j. 

nr (text-figs, 41 A, c). — Broader than loxig, but not so broad as 
in^ ; the elements are the same as in but their arrangement 
somewhat different. Cusps 4 and 5 strong, but much lower than 
in nd . The shape and size of cusp 4 is deteniiined by that portion 
of tlie lower m^ against which it has to work, viz., the hinder 
imii'gin of cusp 4 and the front margin of cusp 5. Cusp 5 is not 
(as in in') situated in a line immediately behind cusp 4, hut has 
moved to the middle of the posterior margin of the tooth, where 
it forms a. strong, backwardly projecting tubercle ; this shifting of 
the position of cusp 5 has been necessitated, because it has to 
work against the hinder ma-rgin of cusp 5 of m., and the small 1113. 
Cusp G has almost exactly the same position, shape, and size as in 
in^ ; it acts upon the anterior and external face of cusp 3 of m,. 
Cusp 7, which in nd is so enormously developed, is in in^ quite 
small, represented by a low, but perfectly distinct shelf at the 
p(>ster() -intema] cornei'of the tooth ; its small size is easily under- 
stood wlien seeing tliaT it has to work only against the posterior 
margin of cusp 3 of and the front of the very small 1113. The 
meilum portion of m''^ forms a large crushing surface, the enamel 
of which is densely wrinkled, as in and produced into a distinct 
inner cingulmn to cusps 4 and 5. This crushing surface is deeply 
hollowed out in the middle, owing to the strong pressure of the 
whole x^osterior portion (cusps 3 and 5) of nig. 

wf (text-figs.,41 A, ,c).— Budimentary', as small as a lower' incisor 
(scarcely the size of m®). The tooth has been pushed postero- 
internally 'to pressed, into-, an ^ angular, emargination between 
cusps 5 and 7 of this latter tooth ; its elements cannot be discri- 
minated. Quite fimctionless the tooth is not ; its antero-internal 
portion is acted upon by the posterior portion of the small lower 
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iii„ ; l:)rit its postero-external portion cannot, so far as I can see, 
be touclied b}' in.^, 

wij (text-figs. 41 B, c). — Longer than broad, abruptly iia.i'rou'eil in 
front. Cusp 1 practically wanting ; in some speeiiiieiis of A . plam- 
rostfis (and, nioi’e often, in A. jmnaicensis) a faint trace of cusp 1 
is detectal)le, as an. excessively small proniinence, immediately in 
front of cusp 2, but generally it has entirely disappeared and only 
its commissure with cusp 4 been partly preserved ; it is the constiuit 
pressure of tins portion of m^ against the anterior margin of the 
heel of p^ which has caused the disappearance of cusp 1 . Cusp 2 
strongly developed, as a, high, slender cone, situated very nea,r tlie 
middle of the labial margin, close to, but not contiguous witli, 
the cingulum ; this cusp works against the postero-internal portion 
of the heel of p'^, which it has pressed low and concave. Cusp 3, 
at the postero-inteimal corner, extremely small, barely projecting 
above the level of tbe cingulum, acts against the hinder face of 
cusp 6 of int Cusp 4 (antero-externally) long, but low, tii- 
angular, trenchant, acting against the heel of p'^ ; the action of 
this cusp is the cliief cause of the strong development of the lieel 
of pb Cusp 5 (postero-externally) long, much lower than cusp 4, 
only slightly projecting, triangular ; it works against the external 
inilf of the ciaishing surface of nd (the depression bordered l)y 
cusps 4-5 anti cusp 6 of this tooth). The enamel of the crushing 
surface of is densely wrinkled. 

m,^ (text-ligs. 41 b, o).— Slightly smaller than m ^ , subrectaiigular, 
a little longer than broad. Cusp 1 is represented by a very small 
(but distinct) tubercle at the middle of the front margin of the 
tooth. Cusp 2, antero-internally, quite of the same shape as the 
corresponding cusp in m^, only slightly lower; the action of this 
cusp is tlie chief cause of the strong development of cusp 7 in nib 
Cusp 3, postero-internally, quite small, but not so strongly reduced 
as mn\ ; it acts against the p>ostero-externa.l face of cusp 6 and 
the front of cusp 7 of m^. Between cusps 2 and 3 the cingulum 
has developed an exceedingly small supplementary cusp. Cusps 
4 and 5 very similar to the corresponding cusps of iig, but much 
lower ; the former acts against the posterior portion of the 
crushing surface of ni^ (linguahy to cusp 5), the L‘itte:r against tlie 
large crushing surface of nd (between eusiis 4 and 5 externally , 
and cusp 6 internally), which it has made deeply concave. 
Crushing surface of wuinkled as in nij. 

(text-figs. 41 B,*o).--:Rudimentary, the size of 'm,. 
Cusps 2 and 4 jire, i‘ather easily detectable- . It works aga.inst the 
postero-internal margin of nd and the antero-internal portion of 
the rudiiiieiitary ni^. 


XlnOBERMA Pet. 

1865. Peters, MB. A kad., Berlin, pp. 587-88, footnote.-^Type : 

10-0 . Pet. 1866 . 

18/8. Arhbem Leach (partim), Dotson, Cat. Obir. Brit. Mus. p. 514 

1901. Prdc. Ac. Nat. Bd. Philad.' lOOO.u-L 757" (9 Pebr. 

■1901].- — Remarks on the' 'genus.',' , ■■ ' ' \ 
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The subjoined clia,racterisation is confined to the points in 
wliicli Urodermcfj differs from Ariiheas. 

Shull (text-fig. 42 j compare fig. 43). — Long and slender, in general 
shape somewhat recalling a Futorivs nivalis skull. — liostnim but 


Text-fig. 42. 






B 


Xfroderma hilohattmi, $ ad. Para. B.M. 1.7.19.4^ 

Upper, lower, and side view of skull; front view of incisors and canines. 
A, B, C X §, D X h 

Text-fig. 43. 



D 


■; Artihem' emereus cinereust A s^d.-' ' Para. ; B.M. 1.7.19.3. 

Upper, ' lower, and side, view ,of .skull ; front' view, of incisors' and 'canines 
' , (for' comparison with iJrodmna), A, B, C X ,|j .U'.'X: „ 
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very sligiitly depressed ; profile of skull, therefore, showing an 
almost straight line from the highest point of the brain-case to 
the tip of the nasals (text- fig. 42 c) ; height of rostruin at p'^ 
greater than, or at least equal to, wddfch of skull at “ postoihital 
constriction (immediately behind postoihital processes or their 
rudiments). In Artiheiis the mstrum is considerably more de- 
pressed and flattened ; the outline in profile, from the front of the 
sagittal crest to the base of the nasals, steep (text-fig. 43 o) ; the 
height of the rostrum at considerably less than the width of 
the postorbital constriction. — Bony palate long : distance from 
palation to front of incisors very nearly equal to zygoma-tic width 
of skull (text-fig. 42 b) ; in Artiheus much less than zygomatic 
•width (text-fig. 43 b). — Median backwardly extending portion of 
bony palate (behind m''^) long, equal to the combined lengtli 
(externally) of and m^ ; in A^'tiheiis much less than this latter, 
often only equal to the length of mb — Anterior nasal opening less 
oblique, looking chiefly forwards ; in Artiheus noticeably more 
oblique, looking upwards and forwards. 

Teeth (text-figs. 44 a-nd 47). — Chief characters, as compared 
with the teeth of Artiheus (see text- figs. 46, on p. 215, and 48, on 
p. 216) : — outer upper incisors bifid ; cusp 2 in rn^ small and more 
anterior in position ; and n\ always present ; m*’ situated direct 
behind (not postero-xnternally to) m*'*, and almost as broad as the 
hinder border of this latter. — The details are these : — 

(1) Cutting-edges both of inner and outeiv upper incisors bifid 
(text-fig. 42 D, on p. 213); in Artiheus, inner incisors bifid, outer 
incisors simple (text-fig. 43 d, on p. 213).— -(2) The cingulum of 

Text-fig. 44. 


■A 

ZTrodemia hilohattim, ^ ad. Para. B.AI. 1.7.19.4. 

A. Ki^ht npper, B. Left lower tootli-row. X 4* 

For explanation of lettering of cusps see text, p. 205. 

the lower canine extends, on the inner side, upwards to (or 
almost to) the middle of the tooth, often terminating in a small 
ciisp-lika projection, (text-fig., 47); in ArtiheMS the cingulum ter- 
minates at about thelevel of 'the cutting-edges of the l,ower incisors,. 
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witliQiit forming a ciisp-like projection (test-fig. 48). — (3) Cusp 4 
(anterior cusp) of more developed than in Artiheus, as a rule 
foriTiiiig a small, but distinct, pointed cusp in the unworn tooth ; 
ill Artiheus cusp 4 of p^ is practically completely wanting. — 
(4) 111 '^ is small, but not nearly reduced to the, same degree as in 
Artiheus^ situated direct behind nr, and almost (ot* quite) as broad 

Text-fig. 45. 



A B 


'Encliistlienes harti, $ imm. Trinidad. Type, B.M. 93.9.7.8. 
A. liiglit upper, B. Left lower tootli-row. X -f. 


Text “fig. 46. 



A B 


Artihem planirostris falla.\\ ^ tiA. Kaiiuku Mts., Britisli Guiana, 

B.M. 1.6.4.60. 

A. Bigbt upper, B* Left lower tootli-Tow^ Xp 
For explanation of lettering of cusps see text, p. 205. 

as the hinder margin of (text-fig, 44 a) ; of the elements of hi® , 

cusps 4, and „6 are clearly observable, cusps ^5 ' and, 7 /only ^ present 
as mere rudiments ; .in' cross' section''m®; is about . six 'times'tlie 'size 
of 'a'd'ower incisor, or T of on®, AYhen ' 'presen^^ 
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quite rudinieiitary (equal to a lower incisor, or aljoiit -|V of iir), 
its elenieiits cannot be discriminated, and the tooth li£is Ijeeii 
piislied postero-internally to m~ (text-bg. 46 a) ; but in most 
species of Artllmis nr is entirely wanting. — (5) As si. consequeiKje 
C)£ tlie larger size and posterior position of m'' in Urodemia, cus],) 5 
of nr is considei'ably more labial in position (text-fig. 44 a) ; in 
Artiheus tlie ciivsp has moved so far towards the lingual side as 
to occupy, precisely or very nearly, the middle of tlie posteiior 
margin of the tootli (text-fig. 46 a). — (6) Cusp 2 of is in 
Urodemia represented by a low subacntely pointed tubercle near 

Text-fig. 47. Text-fig. 48. 


Text-tg. 47 . — Uroderma thoniasi, S' acl. Bellavista, lk>Iivia. Type, B.M. 1.2.1.37. 

Front view of lower incisors und canines. X p 

Text-fi^’. 48. — A.rtiheiis jixmaicensis lUttrafiis, $ ad. Villa Rica, Paraguay. 

U,S.N.M. 105587. 

Front view of lower incisors and canines- X f. 

the front end of the tooth and close to the lingual side of cusp 4 
(text-fig. 44 b) ; in Artibeus cusp 2 is very strongly developed, 
rising as a high slender cone near the middle of the lingual 
margin of (text-fig. 46 b). — (7) In accordance with the less 
reduced size of also m^ in Uroderma is proportionately larger, 
equal to of (text-fig. 44 b); in is tbe 

size of in.^, or, in more than half the number of species, entirely 
wanting. 

'Extermd char act ers.'— The lateral margin of the horseshoe, a.t 
level with nostrils, is turned upwards so as to form a conspicuous 
fold ; when pressed downward to the muzzle this fold takes 
the shape of a small, rounded lobe, slightly projecting beyond 
the rest, of, the lateral margin. In several ; species of Artibem 
{A. pkmirostris^^ jam€mensiSye\)C,) there is a similar, though rather 
less pronounced folding of the lateral margin of the horsesiioe. 

: The diflerence between, and in this respect is, 
therefore, only o,ne. of degree. ■ ■ ■ ■ 

The -wing-structure is very similar to, that, of ;■ the 

' fifth'metacarpal averages a -trifie, shorter -than the third, •whe,reas 
in, alhspecies of it , is generally 'a, trifie longer than; tbe 

■third. ' ;E[ 0 'W, closely i,n all other 'respects the wing-structure ^ of 
Uroderma resembles that ,’nf Artiheus may be seenhy i'efexqnoeio 
■ the wingindices ■ 'Oii p. ;310 ■.(compare, 'for instance, ■ the, indices' ■ of 
Uroderma'^iili^m^ of' A.-rmenhergi), 
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Uroderrym lia-s a narrow line of whitish fin* clown the middle of 
tile upper side, sometimes ill-defined, but never quite obliterated ; 
A rtihem 1ms i,io trace of a dorsal line. 

Species. ^ U, hilohatiim imd thoniasi, 

]iS/ii(je.~Af\'Oixi Huo Pardo and Bolivia to Oosta Rica; uii- 
reprtAsented in tlie West Indies (Ti*inidad excepted). 

Mevmrks. (Irodenim was proposed by Peters (1. g. c.) as a. 
generic name for tliose known species of Artiheus^^ wdiieh have | 
molars, viz., at Peterses time, A . hilobattis^faUax, and concolor. The 
name, in this sense, was adopted by Dobson (Z. s, c.), though only 
as the designation of a “ subgenns ” of Artiheus, and he recognised 
tAvo species only, hilohatm and the latter ineiuding 

,Petei.Asts,/hZZ«.r as a synonym ” and concolor a,s a Amrietyd’ The 
number of species Avoiiid now lie firm : hilohaPas^ thomasi^ concolor., 
planirosiriSj hirsukis. — In 1901 , Belin (1.s*g,) proposed to restrict 
the name Uroclerma to A. hilobatns, on account of its elongate 
skull, notice<‘xbIy liiglier rostrum, and two rounded lobes ” on 
the lateral i;nai‘gins of the hoi*seshoe. 

Any subdivision of the genus Artibeus,^' in its old sense, 
according to the number of molars (-|, -|, or is artificial. The 
natural sididivisions are these two: A, bilobatus exml thomasi on 
one side (Uroderma), all other species on tlie other {Artiheus). 
There is a wide ga.p between Uroderma and AriiheiiSj in this 
sense, whereas all species referred to Artihem in the present 
paper, iri’espective of the presence or absence of the rudimentary 
m’* and m.,, ai'e extremely closely inter-related. Uroderma differs 
both in the shape of the skull and in several important dental 
(?l:iai'a,ct 0 i\s, a,nd it is in tliese respects not appx*oximated by any 
species of Artihcus. As to the dental characters pointed out 
above (pp. 214-216), nos. 1 (bilobate outer upper incisors), 4 (posi- 
tion of in'’), 5 (position of cusp 5 of ni“), and 6 (no cusp 2 in m^) 
constitute absolute differences between bProderma and ArtilmcSf 
though a slight reKstriction is perhaps advisable Avith regard to 
no. 1, in so far as in some species of Ariib&m the outer upper 
incisor can show, rarely and as a perfectly individual aberration, 
a faint leaning towards a biM shape ; as to nos. 2 (cingulmn of 
lowc^r canines), 3 (cusp 4 of p'^), and 7 (size of in,J, the difference 
is one of degree only. In having a naiTow line of Avhite fur down 
the niid<lle of the upper side, fJrode?*ma is similar to the majority 
of specieKS of genei‘a, but difterent from all 

species of A 

IJllODBRHA bilobatum: 3?et. 


1842. PktfttoBtmm spmies Uedita Ruppell,' Versseicliiiiss derlii dem .Museum" der 
9cmckeubergisclieu BiiturforscUendenOescllscliaft anfgestellten Samuilungen, 

' i.'p. 11, no. 11. IX B Brazil? , 

1.865, Peters, MB. Akad. Berlin, pp. 587-~88,.' 
footnote. ■ ' 

18.66.'. 'Uroderma Ulohatum Peters, M-B. Akad.. Berlin, p. 394.--Sao. Paulo.; .Uajfenne. 
1878. Pet., Dotson, Oat. Chir. Brit. Mus. pp. 518--19. 

■ISSOAJmBem (l/roderma) Ulohatm I'el*., Thomas, P. Z. S. p. 396.— Sarayacu^ 

. ."''''Bcuador. 
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1889. Artihens hilohatiis Pet., Cope, Amer. Naturalist, xxiii. no. 26, pp. 130-31 
(Fel)r. 1889). — Chapada ” ['probably Chapadas da 8. Alaria, N. Alinas 
Geraes]. 

1897. Artiheus hilohatns Pet., J. A. Allen & Chapman, Bull. Am. Mus, N. H. ix. 
Art. ii. p. 15 (26 Pebr. 1897). — Trinidad, W. I. 

1900. Uroclermi hilohatmu. Pet., J. A. Allen, Bull. Am. AIus. N. H. xiii. Art. viii. 

p. 89 (12 May, 1900). — Santa Marta region, Colombia. 

1901. Artibems bilohatus Pet., Thomas, Ann. & Aiag. N. H. (7) viii. p. 191 (Sept. 

1901). — Para. 

1903. JJrodernia conveximi Lyon, Proc. Biol. Soc. Wash. xv. i^p. 83-81 (25 April, 

1903). — Colon, Panama, 

1904. XTroderma hilobatiini Pet., J. A. Allen, Bull. Am. Mus. N. II. xx. Art. xxxv. 

p. 458 (38 Nov. 1904). — Ciudad Bolivar, Veneznek. 

1906. JJroderma bilobatum Pet., Peters, Chir. Mus. Zool. Berol. pi. xi. a (issued 
Jan. 1906). 

Diagnosis. — Skull small, tooth-rows short, ears small. 

U. hilohatimi a-nd thomasi . — The difference between these two 
species will he pointed out below, p. 221. 

Hairing on limhs and mtei'feraoi'al . — Foreaimi densely haired 
for the proximal two thirds of its upper surface. A tuft of 
short hairs on the metacarpal of the pollex. Upper side of tibia 
and foot distinctly haired. Inteiiemoral very short-haired, its 
hinder margin almost naked. 

Colour, — General impression bi’own, varying in shade ; four 
facial stripes, a dorsal stripe. There are two colour extremes, 
a dark brown and a light brown, but the contrast between them 
is by no means great. 

Dark-coloured examples (many skins, all of fully adult in- 
dividuals, teeth unworn or slightly wmim; localities: Colombia 
(Cali ; Santa Marta), islands off‘ Panama, Chi liqui) : — Upper side 
dark brown, darker than Ridgway’s Front’s brown ; base of hairs 
on hinder back approaching drab, on the neck lighter, varying 
from light drab to wood-brown or ecru-drab. Under side a dark 
shade of drab. Supraorbital and infraoibitai stripes broad, 
whitish. A narrow whitish longitudinal stripe from the occiput 
to the interfemoral ; front half of the stripe sometimes very 
indistinct or quite obliterated. A more or less distinct narrow 
whitish margin to the ears. 

Three examples (Chanchamayo, Peru, and Brava I., W. of 
Panama ; adults, with unworn or veiy slightly worn teeth) «are 
noticeably darker : upper side sooty brown, under side (lark smoky 
grey.,\. 

Lighter-coloured examples (two skins : Egas, Amazonas, and 
Valencia, Venezuela; adults, with unworn teeth)*.' — Upper side 
Front’s bi’own (one skin) or mars-browui washed with russet (the 
other), base of hairs wood-brown ; under side light drab. Facial 
stripes, dorsal line, and ear- edgings as usual. 

Imliridimls from different localities . — Specimens have been 
examined from localities dotted over practically the whole area 
from Para, Amazonas, and Peru in the south, to Costa Rica in 
the north. I am unable to see any differences, in the skull, teeth, 
or external' characters, between individuals from' all these localities.. 
The subjomed table of measurements (p. 219), in which the 
specimens,', have been' arranged ''.'according, to, 'their geographical 
habitatj ,shows .that also 'the dimensions:'-are,', tlie 'same. 



Measurements of XJroderma bilobatum. 
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Specinieris e.mrnined. — 24 specimens (19 slvins) and 23 skulls, 
from tlie following localities 

Britisli Museum:- — Bra.zil : Paa*u, (1); Egas (Teffe), Aina.zoiias 
(1). — Pern: Cdiaiiclia.mayo, 1200 and 1500 iii. (2).-~--Ecua,dor : 
Sara.yacu (1). — Golon,il)ia,, : Cali, 1100 m. (1); (.)naca,, Santa M.,a;rt,*-i, 
7()0 111 . (2). — -Yeiieziieia : Yalencia (1 Ikinaina : Colon (1) ; 
Cliiriqui (2); islands off Panama: Brava I, (3); Cebago I. (1); 
Jicaron I. (1); Insoleta (1); Gobernaclor I. (3). — Costa Ilica ; 
Miravalles, 400-500 in. (1). — 21 skulls, from all the localities 
eniiinerated. 

IJ.S. 27ational Museum -. —Trinidad : Port of Spain (1). - 

Panama : Colon (1 }.^ — Skulls of botli specimens. 

lUiuge. Sfio Paulo and Peru, at least as fa,i' noi-tli as 
Costa Ilica ; unrepresented in tlie West Indies (Ti-inidad 
eNcepted). 

Peters’s Uroderma hilohatnin^ 1866. — The type, in tlie Bei'lin 
Museum, is ein jiingeres Exemplar aus St. Paulo in Brasilien” ; 
Peters bati also zwei andere ausgewncliseiie [Exemplare] aus 
Cayenne ’’ in the Berlin Museum, and ein mannliclies aus- 
gewaclisenes Exemplar in Weingeist ’’ from the Prankfin’t 
iluseum witliout exact locality {cf, Ptiippell, L s. c). The whole 
of tike original description and all measurements (tliei'e is an 
obvious error in the mea,sui*ement of the second phalanx of the 
fourth, digit) precisely agree wdth the series of specimens here 
referred to U. hilobatimi . — -The ligui-es in the plate belonging to 
Peters’s intended Monograph of Bats (Z. s, c.) are excellently 
drawn and partly well reproduced, but the hind legs in tlie life- 
size figure (lig. 1) are iimch too short, as if drawn from a damaged 
^specimen (with broken legs ?). 

Lyon’s Urodmim convexiom^ 1902. — Type : 5 "'d. ; Colon, 

Panama, Based on two speeiinens from the type locality. For 
comparison Lyon had two U. hilohatiim from Cliapada., Brazil 
(pro]3ably Sao Joao River, Chapada da, S. Maria, N. Mina.s Gei‘a,es ; 
and probably the same specimens as recorded by Cope, 1889, k c., 
and by Rehn, 1901, L s. c .). — The characters of U. convexuni are 
summed np, by Lyon, as follows : ‘‘ Similar to C. Ulohatimi Peters, 
but with tooth-rows distinctly arcuate” (*M,ess nearly parallel 
than those of U/hilohatmndy, 

, Besides a specimen from Colon in the Britisli Mnseum (pre- 
sented by Marquis Boria), nine ■ specimens .from, islands Wi of 
Panama, two from Chiriqui, and, one from Costa Rica., I have had 
for examination Lyon’s paratype, a young adult from Colon. — 

U, conveximi^^ is, in every respect indistinguishable from f/, 
hilohatum from Brazil, Peru, Ecuador, Colombia, Yenezuela, and 
Trinidad. ,In the whole- seines of 'skulls of IL hihlmUmi examined, , 
23„in number, the upper tooth-roivs are'' decidedly ' arcuate-;,, by 
close comparison of ..the, skulls an excessively small variation,, i'xi' the-' 
,'o,utline of'. the' tooth -in ws is., 'of 'course,'; observable,, as is also , the - 

^ IT.S. N. M, no!3. 22472 (37901), 111721. 
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case ill any siiificiently large series of skulls of any species of 
Arf/iheiis^ lAmipjp'O'pSj <fec. ; lint these minute variations are 
entirely inde]‘)ea(:lent of differences in the geographical habitat of 
tlie individuals. Tlie straightest tooth-row I have seen is in a 
skull froiti Colon (tlie type locality of U. convexum) and in one 
from Chii'icpii ; t]:ie most arcuate in one from Peru, one from Para, 
jiiicl one from. Chiiiqui ; the othei's are, of course, intermediate. 


UeOBEEMA THOMAS! K. And. 

1906. Urodcrma fliomasl Kmid Andersen, Ann. & Mag. N. H. (7) xviii. p. 419 
(1 Dec. 1900). — Bellavista, Bolivia. 

Diagnosis, — Similar to U, hilohatimi, lint with noticeably larger 
skull, longer tooth- rows, and larger ears and iiose-Ieaves. 

II. thoniasi and hilobatuni. — U. thomasi differs U. hilohatwm 

in the following particulars ; — 

The skull is precisely of the same shape as in U, hilohatum^ but 
in every respect larger ; the largest skull (out of 23) of U, bilo- 
batimi measures in total length 23*3 mm., the smcdlest skull of 
two U. thomasi 24*7 mm. ; all other dimensions of the skull are 
correspondingly increased. — In the whole series of U. bilohaium 
examined the length of the maxillary tooth-row varies between 
7*8 and 8*5 mm. (average 8*1 mm.), in U. thomasi it measures 
8*9-9 mm. The ears are not only absolutely, but proportionately 
larger. The lancet longer and, especially, broader. — For further 
details see the table, below p. 223. 

U. thomasi is, probably, the Bolivian representative of U. hi- 
lohatum ; but in ail the points referred to above there seems- to be 
a perfectly clear line of separation between the two forms ; the 
gap between them is not overbridged by any specimen I have 
seen. , 

The distribution of the fur on the limbs and interfemoral is as 
in U. hilohatum. The colour of the pelage as in the ordinary 
dark brown ‘‘ phase ” of that species ; the whitish ear-edgings are 
very distinct. 

Speemie/ns examined . — Two, with skulls, viz., ad,, Bellavista, 
Bolivia, 1400 m., about (type specimen) ; and d ad., 

Reyes, Bolivia, a, bout 13°. B.,.' 67° W. (presented by Marquis 
Doria). Both specimens in the collection of the British Museum. 

■Range. ---A b yet known from N. Bolivia only. 

Enchisthenes. K. And. 

1906. ■ MiehiMhems Knud ■ Andersen, ' Ann. & Mag. N.. H, (7) xviii, p. 419' (X B'ec. 

1906).---TypG ^ 

Allied to Artibeus^ but median : upper, incisors 
simple';, , in i*ow,''as' broad as, the' hinder niargin of nr ;■ 'm^'com-' 
'.paratively large., 'equal to" about., "-I- -of m,^; tragus ' with a pointed 
• projection on the' inner margin, near the tip'. • ■ 
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EncJiisthenes^ Arfil>ei(.s, and Urodenna. — IJnchisthe/ms is inncli 
11101 ‘e closely allied to Artibeus than to lhx)d..ernia. In a]] tlie 
cliaracters wliicli separate Urodenna from Artihem, EnEiMwiies 
a.grees with the latter genus, the following points excepted : tlie 
position and relative size of and the relative size of m.^ jire ris 
in Urodemia ; as a consecpience of the former fact, also tlie position 
of cusp 5 of Bi“ is as in Urodenna. Enchisthenes differs fi'iini 
Artihem chiefly in the particulars referred to above, in the 
diagnosis of the genus. 

Frmci]Kd characters . — The skull has all the cliaracte.rs of an 
Artibeus skull ; short and broad, not long and siibcylindrieal as 
in Uroderma ; profile, from front of sagittal crest to nasals, mucli 
concave, as in Artibeus, not very slightly concave or almost straiglit, 
as in Uroderma ; palate short, as in Artibeus^ not long a.s in Uro- 
derma ; plane of anterior na^sal openings very oblique, as in 
ArtiheMs., not looking chiefiy forward, as in Urodenna. 

Giitting-edges of median upioer incisors simple^ pointed in tlie 
centre, without any indication of a median notch (text-fig. 49 c) ; in 
this respect Enchisthenes differs both from Ai'tibeus (median upper 
incisoi'S bifid) and Uroderma (all upper incisors hiiid). Outer 
upper incisors somewhat narrower and much shorter than median 


Text-fig. 49« 



A ® 

ISnctiistlmies hart I, ^ imin, Trinidad. Type, B.M. 92,9.7.8. 

A. Right upper, B. Left lower tooth-row ; 0. Front view of upper incisors 
and canines. X 

incisors cutting-edge simple. and' as in Artibeus and 
Uroderma . ^ ' ' Ousp 7, of in^ well developed, but rather small, moi*e 
recalling the coiTesponding cusp in than that of ArUheiis, 

Position of cusp 5 of ni^'as. in Urodej'maj not at (or very nearly at) 
the middle of the hinder margin of the tooth, as in Artihem ; cusp 7 
of ■■ so ' excessively small .as.' to. he scarcely observable without a 
lens, forming only a very lowr.postero-internal margin to the tooth, 
m*^ sitimted^ direct in^ [position and shape' quite as , in 

Uroderma^ 'iiot ,.rucHTn,entary and situated postero-internaily .tO; m\ 
'■as in Artibeim.' {com'p&re text-fig. ,45 a. with text-figs., 44' a 'and: 4 6' A' 
'on, , pp,.' .'214 'nncl . .Slfi)',','. ,.' Gingulum- 'On'' 'inner, .side, of .dower caniiieS' 



DR. KNUD ANDERSEN ON BATS. 


1908,] 



(next to i,) low, terminating at level with cutting-edges of incisors, 
as in Artiheus. Cusp 4 of p‘^ pra.ctically completely wanting, as 
in Art%be‘us. Cusp 2 of very much as in Artiheus (perhaps a 
trifle moi'e anterior in position) ; tlie cusp is situated so close to 
the liiigual cingulum as to appear, on cursory ins].)ection, in direct 
connection with this latter; in reality the cingulum passes the 
lingual side of the cusp, as in Artiheus ; between cusps 2 and 3 
the cingulum has developed two very small supplementary 
tubercles. Cusp 1 of m., {antero-internally, direct in front of 
cusp 2) small, but cpiite distinct, m.^ of the same i-elative size as 
in tlroclerma^ viz. equal to about the hullc of m.,. 

A very conspicuous, pointed, upwardly directed projection on the 
inner nucrgin of the tragus^ about 1 mm, below tlie tip. Neither 


Aleasn/i'enienis q/* ITrodernia bilobatum ami thomasi, afacl 
Enchisthenes harti. 


, 

U. hllahatum. 

U. thamasL 

M. harti. 


23 adult 


2 adults, 

Type, 


22 

.skulls 


2 skulls. 

J'yg’.ad. 


Min. 

Max. Med. 

Min, 

Max, 



mm. 

mm. 

mm. 

ram. 

mm. 

mm. 

Skull, total leufytli, to front of c ... 

22 

23*3 

22*8 

24*7 

24*8 

20*8 

„ mastoid width 

11 

11*3 

11*2 

12 

12*2 

11 

„ width of hrain-case 

9*7 

10 

9*9 

10*6 

10*8 

9*7 

„ zygomatic width 

12*8 

13*7 

13 

14 

14’2 

12*5 

„ ina.villary width, across ml... 

S*8 

9*8 

9*2 

10 

10 

8-3 

„ across cingula of canines 

5*f5 

6*2 

5*9 

6*1 

6'2 

5*8 

Mandiide, to front of inc 

15 

162 

15*6 

16*8 

16*8 

14*2 

Upper teeth, c-nd^ 

7-8 

8*5 

8*1 

8*9 

9 

7*2 

Lower c-mji 

8*5 

9 

8*9 

9*5 

9*7 

8 1 

Ear-conch, leng-th, inner luargdn ... 

11 

11*5 


12*3 

13 

i 

length, outer nuu'ii’in ... 

15*7 

16*8 


18 

18*5 

j 

„ width 

11 

12 


12*8 

13-7 


1 Tragus, length 

5*8 

5*8 


7 

7 


I Lancet, lengtli 

8*3 

9*2 


10 

10 

■ 6 

„ width 

4*8 

5 


6*2 

(45 

5 

Hor.seshoe, width 

6*2 

7*5 


7*8 

8 

6*2 

Forearm 


45 . 

43 

44, 

45' 

38 : 

Pollex ' 

! .11- ■ 

12*2 

11*6 

12 

12*2 

10*2 

3rd metacarpal 

: 37*8 

42*5 

40*3 

42 

42 

34*5 '■ 

nu , .i 

: 14 

16 

14*9 

14*8 

16*5 i 

r 13' ' ! 

III- ■ ■ '■ ! 

! 21' . 

23*8 

22*3 

23*2 

23*5 'i 

1 17*2 * 

IIP .....i 

i 10*5 

12*7 

11*7 

13*2 

14'' 

. 12 

4th metacai'pal i 

36*8 

41*2 

39*1 

40*5 

41*7 i 

I 33*2 

IVL ■ ; 

11*8 

13*2 

12*7 . 

12*8 

13*5 1 

. 11*7 

IV- ....' ...i 

12*8 

15. 

13*7 

14*2 

1:4*8 

'10*8 

6tli metacarpal...... i 

37 

41*8 

39*9 

41*7' 

42'.' 

33*8 V 

V'l ..." i 

9*2 

10*8 

10 

1 , 9*7 ■ 

11 

9*2. 

V3 

11 

13 

12*1', 

1 12*2 

; 12*8'. 

, , 9*2, ' 

Interfemoral. 

13*5 

15 


r 14*2 

17*8 


Lower leg 

15 

17*8 

16*4 

1 17 

18 

■IS 

Foot, with claws 

^ 10*2 

12-2 

11*3 ' 

i' 11*8 

12-2 „ 

'.10' ... 

Calcar 

d ■i'r. 

6 

■ , 5*3 ■ 

1 ■ 5'8 

'"6*8 

5*2 ' i 
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ill. Artilmis nor in Uroclerrm is tJiere any trace o.f a siiiiilai* 
projection. 

Tlie material is unsuitable for a description, of the wing- 
striioture, the only specimen Icnowu being a \s,;)niig adult. i,t 
would seem, liowever, that the wing-indices do not differ wiry 
essentially from those of Artiheus'^ tlie second phalanx of tlie 
third digit is, apparently, relatively rather sliort, less than it tlie 
length of the first phalanx. 

Species , — The type of the genus is the only ^species known, 
if ,™— Trinidad . 

Enchisthenes IIAE.TI Thos. 

893, Artiheus Jiarti Tlioauis, Aan. & Mag. N. II. (0) x. pp. 409-10 (Nov. 1893). 

.Diagnosis, — IJppei* tooth-row 8 mm. ; forearm 38 mm. 
ITose-haves , — Horseshoe in front completely fasten e<l down to 
and contiimoiis with the integument of the muzzle ; lateral pai*t 
turned up into a slight fold, somewhat recalling tlie fold in a 
Uroderm.a borseslioe, but not forming a. small i*oiinded lobe. 
Lamcet unusually short and liroad, the width, at l)ase lieiiig almost 
equal to | its length from nostrils to tip. 

Interfemoral , — Extremely sliort, only about 3-"4 mm. in tlie 
middle line. 

Fnr on limbs amd iMerfemioral . — Upper side of pi*oximal two 
thirds of forearm, the whole of the interfemoral, and upper side of 
tibia and foot, densely haired. A tuft of very sliort hairs on the 
metacarpal of tlie pollex. 

Oolo'ur (of an immature specimen, preserved in alcohol). — The 
colour of the fur would seem to be mucli as in the light phase of 
Artihens toltecuB raviis (below p. 300). Details a.s to the facial 
stripes and eai’-margiiivS cannot be given from tlie only specimen 
available, which is not in a perfect .state of preservation. 
Alemihrenients—'-On .p. 223. 

S^yecwie/ns excmmed, — One, the type, a. young atiult male, in 
tlie collection of the British Museum. 

Range , — As yet oiilv one record, from the island of Trinidad 
W.L , ‘ ■■ 

Artibeus Leaeli. 

1S|1. Leach, Trans. Linn. Soc. Loudon, xiii, pt. i, pp. 74-75.— Type- 

ATtihensjmnaiemsis'hmAx. 

1831. Madatmis Leach, op. cit. pp.-'74, 81-83, — Type: Uumsii Leach 

1827, Medatem, Gray, Griffith’s Animal ■Kingdom, y. p., 74--M’isspel!iiift' ■■ of 
' Madatmns. ' 

1835. Aretihem Gray, Mag. Zool. ii. pp. 480-87.— Misspeilmg oiJriiheus, 

1850.' PfemlemrC' Gervais, 'ExpM. ;Castelnaii, Mamin., Hvr. 15, p. 34, pis. viii. 

, fig. , 7, "X. , fig. ' 1.— Type : ■ ' “ Fteroderma jpersjpuHllatmn L.” ( = jirtihem 
Leach). ■ 

1856. ' Gervais, op. cit. pp; 34-35, pi. ix.'fig. 2.— Misspelling for Artihem, 

;■ , 1856. "JDermamim ' Gervais, op. ' cit., p. 36, ■ 'pIs. viii. fig. 4, ix. ,figs. 4, 4«, 3.— 

' Type;: c-memm'. Gervais. ■ 

1892., ArtoUm ■ Winge, Mtiseo Lnmlii,, ■it pt.' i. p. B (c/y p.; 38),— Nomen 
em'enclatuin,' ' ' ■ 



1908.] 


DR. KNUD ANDERSEN ON BATS. 


225 


.A.Tt'iI)(3iJiS Mild [TrodBriiia^ — Aytihsiis diflors from IJtocIbtwm in 
tlie following pMrtieulMrs : — 

Slcull sliort. Mild liroMd. Kostnim eoixspicMiousIj depressed ; 
profile of skull, fi-oin front of saguttal crest to nasals, tlierefore 
iniiidi concave (text •%. 4:1, on p. 213); height of rostrum at p^ 
nuich less tlian width, of skull at postorbital” eoristrictioii (iiiiine- 
dialiel}’- liehind |)ostorbital processes or tlieir rudiments). Bony 
|)idate sliorter : distance from palation to front of incisors always 
less (generally very iniicli less) tlia.ii z 3 ^goniatic width (text-iig, 43, 
on p. 213). Median baekwa.rdly extending portion of bony palate 
(belund last mola.r) shoidei*,. not equal to tlie coniliined length 
(externally) of ni* and m“, often equal only to the length of m\ 
Plane of a.nterior nasal opening more olilique than in Uroderma. 

Inner upper incisors bifid, outer upper incisors simple. The 
cingulvim of the lower canine termina.tes, on the inner side, 
about tbe level of the ciitting-e<lges of tlie lower incisors, without 
forming a ciispdike projection (text-iig. 48, on p. 216). Cusp 4 
(antei’ior cusp) of pi*aetically completely wanting (for this and 
the following dental chara-cters see text-fig. 41, on p. 208). in'* 
eitlier (piite inidimentaiy or, in most species, completely wanting ; 
wlien pi'esent the tooth is situated postero- internally to iii*k As 
a consequenco of tlie small size and postero-internal position of m**, 
cus|:> 5 of m'* is decidedly more lingual in position, occupying, 
pi*ecisely or very nea,rly, the middle of the posterior margin of the 
tootli. Cusp 2 of nq very strongly developed, rising as a high 
slender cone near the middle of the lingual margin of the tooth. 
In axicordance witli the mdimentary condition, or complete dis- 
a.ppea;ra.iice, of m'*, also in.^ is relatively smaller than in IhocUrma. 
or, in (jertain species, entirely wanting. 

hfo species of Artibeus ]ia.s a narrow line of 'whitish fur down 
the middle of the upper side. 

EnckAsfJi&'m^^ differs from Enchisthems 

chielly in the following respects : — 

Outting-edges of innei* upper incisors bifid, not simple, pointed 
in tlie centre, Avithout any trace of a median notch, as in Eihclm-- 
thenes. irv* rutliinentary, situated postero-internally to mv or, 
most o,'fteii, eiitiiHxly ' \vantiiig, .not- relatively .large and situated 
direct behind in", EncMsthenea. -■ m,^ .very small, equal to 
of in* or entirely wanting ; in EnchABthenes equal to about | oJ 
no species of theref any - trace, of a pointed 

pimjeetion on the inner 

On the/ principal characUrB subject to specific imriation.' — (A) 
Skull."— In ' the , fourteen^ ■ species referred , to the genus - ArtibeAis 
in the, present paper, three- types of skull can. be. discriminated 
(1) "The-, ordinary.shape of -the. skulls, characteristic. of all species 
but three, : is'" that , .figured.- on -'.p. - 2'13 , (text-fig.. 43),:' ■ 'rostrum' 
.'.moderately, ,depressed,,,'profi-le. -of." nasals,, from base. to„,tip,- very 
xiearly.lao,ri-zontal '{n'ot .slightly" ..-ascending), palate' not' slio-rtened.— - 
-(2)' In one,"speci-e,s, A. mncolor^Ekb .facial -'portion,, of ,, the '■'... skull , is 
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peculiarly sliortened (see p. 233). — (3) In two species, A. f/urpis 
and nauus^ tlie depression e,nd llattening of tlio I'ostriiin and 
lieiglitening of the braiu-ca.se reaoli a,, climax, tlie rostrum being- 
even very sliglitly bent iipwai’ds (profile of nasals i-atiier a, little 
ascending than liorizontjil), tlie pa, late shortened (see text- fig. 57, 
on p. 307). 

(B) Teeth. — The species fall into two sections, probably forming 
two natural branches of the genus: those in which cusp 7 of nd 
is conipa,ratively small, viz. A. glmicus, loatsonp cinere/iis^ and 
TOseMhergi (text- figs. 53, 54, 55); and those in wliieh the cusp 
is comparatively large, viz. A. concolor^ planio'ostris^ hirmtns^ 
jcmaicensis^ toltecus^ (puadrivlU^^^ pJmotis, aztecus, iurpis, and 
nmvihs ; in their extremes (upper exti'eine of tlie foriner and 
louver extreme of tlie latter section) these two sections come very 
near to each other. — The rudimenta.ry uppei* posteiior and lowei* 
posteiior molar (ni'^ and m,J can comjiletely disappeai* ; con- 
sequeiitly the number of molars varies between (J. eoncolor, 
plcmirostris, kirsuttis)^ |- (A. jamaicensis^ glaiwus, 'iaatso'iA), and ^ 
(A. cvmf'eus^ rosenb&rgi, tolteeus, q-iuidrhnttatiis^ plueotis^ aztecm, 
ttiJ'pis, namis). 

(0) Tragus, — Inner margin tliickened, outer margin sliarp ; 
cross-section, therefore, triangular. A notch in tbe outer ma,i‘gin, 
at level with base of inner margin ; below^ this notcli a square-sbaped 
lobe, the upper and lower corners of wdiich ai’e produced into 
sharp points (this lobe is, in the following pages, called “ the basal 
lobe ”) ; above the notch a sharply projecting point (in the following 
pages, “ the median projection ”) ; outer margin, above the median 
projection, as a rule serrate ; inner margin of tragus perfectly simple 
from base to tip. In so far the tragus of Afdiheus does not differ 
appreciably from that of ITrod&nna , — The number of serrations on 
the uppe^r half of the outer margin, almve the median projection, 
is practically the same in all species but one, vai*ying between 0 
and 5 ; the variations within these limits is not specific, Imt indi- 
vidual ; the usual number is 4, 3, or 2 ; sometimes the se,rratiGns 
are sharp, very often I'ounded, often reduced to very small 
nodules, this lattei* leading, in extreme eases, to complete obliter- 
ation of some, or all, of the serrations. In i . concolor 1 have 
found the number of seiTations to be 7-8, l3ut only one specimen 
has been available for examination. 

(D) Nose-leaves.— In all species- but two the fj.‘o-nt ma,rgin 
of the iioi'seshoe is free; in A, plmiirostris it is .sometimes/ in. 
'A.jamawnsis often fastened down to, or evem peilectlj con- 
tm,iious .with, the integument. of the muzzle.' , In' no species is the 

' lancet 'so short as in Encldsthenes harti, . 

(E) Wing-structure.-— Broadly speaking the wdng-struct'ure is 
the -same in,- all spe-icies: fifth metacarpal averaging a trifle longer 
than thiivl, fourth slightly the longest; second phalanx of third 
digit, a .little-les's .than,, or .equal to, -or ..a^ little more than l|., the.„ 

. . length ,,.of ; the '--first phalanx,-— The 'specific va,riation chiefly affects 
,,'the proportionate length of 'the fi.rst '.phalanx; of, the. third, fourth,' 
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and fiftli. digits; in A. fallax, hirmtm^ a,nd jaraaiCB/isis (and 
coiicolor ?) the first phalanx is proportionately sho:rter, its indices 
being: third digit 281-298, fourtli digit 245-260, fiftli digit iS6™ 
201 ; in all other species the phalanx is proportionately longer, 
its indices being: third digit d2'7-d575 foiirtli digit 279-304, fifth 
digit 217-240, “ 

(F) Hairing on limbs and interfeinorah — In most species the 
posterior paifi of tlie interfemoral and the ii])per side of the tibia 
are very thinly haired or, at least on cui*sory inspection, almost 
naked ; in a few species, especially A. hirsuties^ toUeem, uml azteats, 
they are densely furred. 

(€1) Colour. — The specific vaiiation in colour is exti’emely small, 
the individuiil variation considera,hle. As a means to sepai*afce the 
species of this genus colour-characters must, therefore, be used 
with great ca.ution. — The general colour pattern is this : upper side 
some sliade of brown, undei* side lighter ; very often four facial 
stripes ; often narrow whitish margins to the ears ; sometimes 
white tips to tlie wings. Young (not f iiIhgTOwii) individuals daiker 
and duller than adults. — In most, if not all, species there is a darker 
a.nd a lighter coloni* extreme, as a i*ule (perhaps always) connected 
by several intei'mediate stages ; the light-colouied extreme some- 
times occurs in full-grown specimens with quite unworn teeth, 
i,e, in specimens which have evidently just reached the mature 
age, but 1 have never seen it in decidedly imniature (not full- 
grown) individuals. A pair of white or whitish supraorbital and 
infraor]:)ital stiipes are very often present, but they va,i*y, some- 
times even in the same species {A.jcmicdeensls, and others), through 
all stages from complete absence to very strong development ; as a 
rule (not always) they are strongest in lighter-coloured indi- 
viduals. White tips to the wings are most conspicuous in the 
larger species (A, planirost'ris, liirsiitm, jamaicens^i^^ in™ 

distinct or, as a rule, practically wanting in the smaller species. 

(H) Size. — No less than ten species (A. glmwus, imtsoni^ 
ciner&m^ rosenbergi^ toltecus^ quadrhnttai'us^ -phmotis, azteem^ Purpis, 
namis) are, externally, approximately of equal size, the foi'earm 
varying betAveen 3(v5-and 47 mm. Three species {A.pkmirostris, 
hirsiiMis, ja/rnedeensis) are noticeabl j, or much, larger : forearui 
53 '5-76 mm. One (A. coneolor) is intermedmte : forearm about 
50' mill. 

(I) Conclusions. — The principal, and in most cases the only 
reliable, differences between the species are cranial and dental. 
No specimen of A?*0m6s ought to be identified without a careful 
examination of the skull and teeth. 

S 2 :>ecie $. — In 1878, Dobson catalogued .5 forms, of Artiheits, viz. 
A.' 2)la7urostris, . A. planwostris vni:, co7icolor, A perspicillakis, 
A . cineremy A . ' ' qimAriviUattts. . . ' The total . number of ; ; fornas 
recognised in the present 'paper is '25 (14 species).. The following 
table gives, in chronological order, a view of all the forms 
named, their .type localities, /their', identification'' in ■ "Dobson’s 
Catalogue, and their identification .in this paper;.— ,, ', ■ 







DE. KNITD xlNDEESBN ON BATS. 


229 


1908.] 


Range . — From B. Brazil, Paraguay, and Bolivia, to Sinaloa in 
N'ortli, Central Mexico, including the whole of the 'West Indies. 

GeograpJiRid revku) of ilm species and subspecies . — The subjoined 
geographical l•evie^v is based almost exclusively on the material 
exaiuined by myself. Aii asterisk before a technical name indi- 
cates that the ty pe-locality of the species or sul)species falls within 
the i-egion undei* consideration. 

Para^guay. — A . jammceQisis lituratus. 

Brazil, — A. coneolor (Para, Tipper Amazonas). — '^A. plmiirostris 
plan/irostris (Bahia,, Matto Grosso, Pernambuco, Maranhao, 
Para,). — A. plcmirostris fallax (Para). — jamcdcensis lituratus 
(Bta,. Oatharina,, Parana, Minas Geraes, Bahia, Para).^ — ^^A. cme- 
reus cinereus (Para). — A. qiiarhivittatus (Pernambuco). 

Peru. — xL plcenirost^ds (2 fallax). — '^A. glaucus. 

Eciiadoi*. — . Janiaicensis wquatorialis.—A . jmnaicensis Utu- 
ratus. — ^A. rosenbergi — ^^A toltecm 7'aims. 

Guiana. — "^A. concolor. — ^"^4. planirostTis fallax.— A. cimreus 
cmere'us.— ^'A. quadrwittatus. 

Y eneziiela.— A . planirostris planirostyds. — A . plardrostris fallax 
( Lowei* Orinoco). -—A .jmiaicensispalmxcrimi. — A . cine?'e'us ciuer&m* 
— A. cinereus hogotensis (N.W. Yenezuela). — A. rosenbergi. 

Trinidad. — '‘^'A. planirostris trinitatis. — Jmnaicensis pal- 
niarimi. — A. cinereus cmerem. 

Tobago. — A . pjlanirostris trinitatis.~-[A .jcmimaensis qxdmarum.] 

Grenada. — ^A. planirostris grenadensis. — [A. Janiaicensis pal- 
mar urn. 

St. Yincent. — A. J a maicensis pahnaruni. 

Dominica,, Guadeloupe, — . Jamaicensis preeeeqjs. 

Ooloml)ia, (excluding Panama). — A . Jamaicensis cequatoricdis 
(Cali). — A. Jamaicensis lituratus. — ^^'A. cinereus hogotensis. 

Central xlmeiica, (including Panama.). — A. planirostris plant- 
rostris (wiiole region).— -A. (whole region). 
—A .Jcmnaicermspab^^^^ (whole region).- — ^"A. watsoni (Panama , 

lSrieara,gua).~-“A. toUecus toltecm (Costa Rica, Nicaragua, Guate- 
mala). 

Belize and Y \icata,ii.— A.. Jamaicetisis gtwatanicus A .phceotis. 

Mexico (excluding Yucatan). ■■—'A, plmviro.sPris platiirostris 
(Chiapas, Guerrero).— ^^A. hirsuhm (Michoaca,n, Colima, Jalisco). 
—A. Jamaicensis Jamaicensis (Campeche, Chiapas, Tehuantepec, 
Oaxaca, Morelos, Yera Qini7}}.—A. Janimaensis (Oaxaca,, 
Y6i‘a Cruz, Jalisco).— ^ A. toltecus toltecus (Oaxaca, Yera Cruz, 
Jalisco, Dui’ango).— "A. -phceotisfY eiu Cruz).— A. mteciis (Morelos) , 

■■ — ^ A, ^tri 7 As*'(lAbaseo).— ^^4. ncmim (Guerrero, Yera Cruz, Colima, 
.Sinaloa), ■' . 

' ,Cubax(perhaps Ancluding T£ey YIest).— '^01. Jamaicensis: par- 
vipes, V . ■ ' ' , ' ^ , , 

St. ' Andrews, Old Providence, 'Jamaica, • San ' Domingo, gPorto 
Rico, St. Martins, St. Kitts. — ^ A. Jamaicemis. 

Proposed subdivisions of the genus . — -Gervais (I8'56, l*.s.^ cf 'was 
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tlie first to inatie an attempt to subdivide Artibe/m into three 
genei*a characterised by theii* number of molars, as follows 

(1) Artibrnus^ nioiars 4; species three, viz. jariumensisr 
according to tlie figure oftlie teetli clea;rly not 

but A. pimidrostris H|>ix ; the localities given l)y Gervais, “ de la 
Jamaique, d(3 hi Guadeloupe et de Cuba’^ ai‘e undoubtedly wrong ; 
further, A. lineat-as ( — Vampp'o^ys limatiis), and A. umlatus’^ 
^ s= Stenodernia rufH/m) ; 

(2) Fierocl&nna, mohirs f ; species one, “ Ft. perspimlh^^^^ 
‘^A’epandue an Ferou, au Bresil, et a la Guayane”; tliis is, as 
shomi by tlie figures of the teeth, A. jamaicensis Leacdi (sensii 
lato) ; 

(3) Fer-iriauura, molars 4 ; species one, I), cinerea” i. e. 
A. cinereiis of tiie present papeia 

In July 1865‘'‘-, Peters divided Artiheus into two “groups” 
(subgenera), viz. : — 

(1) Artiheus Leach, molars | or species four: “A. per- 
spiciUaiiw Geoff.” (i. e. A. juinaicensis llturatus of this paper), 
“ A. jammcen sis Leach ” (i. e. A.ja/raaimnsisjainaw^ A.fallax 
(i. e. A. planirosiris/aUm^^^ ancLI. concolor; 

(2) Fermmmra Gervais, inolai-s |- ; species thi'ee : I), cinerea, 
? D. toUeca, and I), qimdrwittata. 

Peters placed the species with | and molars together in one 
group, JGveil dieser kleine Zahnstumpf allein keiii Grund sein 
kanii, Arten, die sonst ini Scluidel- iind Zalinbau, so wie in jeder 
aiideren Bezieliiiiig ganz mit einander iibei'einstiiiimen, geneiisch 
von einander zu treiinen.” But he was not quite consistent ; if 
“dieser kleine Zahnstumpf” {m''^) is not sufiicient reason to 
separate, as different groups, species with f and f molars, it is 
difficult to see wiiy the other, equally niclimentaiy tooth (in.,) 
furnishes a valid reason to separate, as a distinct section, the 
species with | molars fi’om those with | molars. Fiuiu Petei*s’s 
standpoint thei*e wmuld seem to be two alternatives only, eitliei* 
not to suliclivide the genus, acknowledging tliat the presence or 
alisence of a. peii'ectly rudimentary tooth is a. chai'acter of specific, 
but not of subgoneric or generic importance, or to sulidivide it 
into three groups. — Peters himself lias probalfiy felt tlie iricoin 
sistency ■ of his classification. .At all events, in spite of liis own 
argument, that the species ivith A and | molars “sonst iin 
Schadel- mid Zafnihau, so wie in jeder anderen Bezieliung ganz init 
einander iibei'einstimmen,” he, only a few moiitlis later f, jiinposed 
li new siibgeneric name, Urode/rma^ for the species witli | molai's. 
And, finally, in June 1866 $, lie evidently regarded the sections no 
more as subgenerii, but as genera.— Thus Peters had now, in 1866, 
practically adopted Gervais’s .viewq that Artibe-us is to,, be divided 
into' three genera., according to the number' of niolai's, viz'. , ' 
g. . (1) 77'roc^emia Peters. 1865 {s^^nonjm: Artibm'us Gervais 1856, 

, ' Pltes, M'in AIad.;l?eihiv. 13 Jiily 1865, p. 116.6,, footnote. '' 
f Peters, AIB. Akad. Berlin, 13 Nov. 1865, p. 688, footnote,. 

J .Feters', MB. Akad. B'eiim,.25 Jane 1866j,p. 394. ' 
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not Artibeus Leacli 1821), molars |; species U. hilohatum, Pet., 
^A7,fallax Pet.,” and U. coucolor; 

(2) Artibeus Lea.cli 1821 (synonym : Pteroderma Gervais 1856), 

molars ^ ; species persjncillatus GeofP’' and ja/maicensis 
Leach”; ' . . 

(3) P&ruicmtira Gei'vais 1856, molars | ; species as above. 

By this arrangement Peters, as already said, had practically 
gone ba,ck to Gervaiis’s standpoint ; these words are true also in 
the sense that his aiTangenieiit is in no respect an improvement 
upon tlie older one ; both of them are typical examples of arrificial 
classification. Gervais selected as the only leading character for 
liis subdivisions the presence or absence of a vanishing tooth ; 
Peters did pi'ecisely the same. Gervais proved the fallacy of the 
taxonomic character selected by him, in so fai- as he placed together 
in one ‘‘ genus ” {Artilmiis) a true Artibeus, a Vanipyrops, and a 
Stenoderrrm, l)eca.use they, though different in many important 
respects, liappen to have I molars ; and, on tlie other ha.nd, sepa- 
i*ated into two genera [Ariihceus and Pteroderma) two species vso 
closely related as to be sometimes extremely difficult to distiii- 
guisli {A, 2bl<anirosiris Peters proved the same, 

by putting together in one “ genus ” ( Uroderma) two geneiically 
widely different forms { (I. hilohcUimi ia\<\ 7 Ai. falkix^^), because 
tliey both liappen to have | molars, at the same time separating 
into two “sections^’ or genera “ -^1. /a-Zfcj ” and -4. 
which differ in next to nothing but the presence or absence of a 
riidimenta.r}^ tooth. 

In the description of the genus Uroderma (above, p. 217) I 
hav^e gi^'en iny reasons for keeping U. hilohatimi and thonmsi 
generically separate from Artiheus. The next cpiestion, therefore, 
is, if j having removed these two species from Artiheus, it might be 
convenient to divide it into three siibgenera or genera, according 
to the niimher of molars. Also in this modified shape I am unable 
to accept Petei'vs’s proposal, for the following reasons 

(1) The series of. species here referred to the genus Aidiheus 
form one imtund group the members of which are perfectly 
similai* in all essential cranial, dental, and ex terixal characters. 

(2) A, pla/idrostris has f molars ; but of 73 skulls examined of 
tills species, two la-ck m;^ on one side, two on both sides, and one 
of these latter also lacks m.j on one side. ,d. hirsutus has | molars ; 
but of 8 skulls, two lack ur'^ on one side. A, jamaicmisis has f 
rnohirs; hut of 182 skulls, two lack m.j on one side, four on both 
sides. A. rosenbergi has | molars, but of the only two individuals 
known, the one has an xn.^ on one side. A. toltecus has | molars, 
but of 26 skulls, one has an m^ on one side.— tsTone of the in- 
dividuals here referred to are aberrant on account of very young 
or very high age. Some of them, it will be noticed, have lost the 
rudimentary molar ^ (m'^ or mj which is normally present in 

* It is hardly iiecessaiy to say that m all the aberrant individuals referred to 
above or m's (or both) are lost, i, no trace of their alveoli has 

been left. ' ' 
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individuals of tlieir species ; others, in which the absence of in,., 
is normal, show, iruiivddimlly, a tendency to i/eversion to the 
more primitive stage in which tliis snuill tootli was present.- A. 
cliara,.cter whieli is not only in itself very insignihcant, but not 
even individually perfectly constant is evi<lently nnsuita^ble for 
the se]3aratiori of groups of generic or subgeneric riiidc. 

(3) By subdividing Artiheus according to the number of molars, 
the genera '* or subgenera would be these three : — molai'S i?, 
A, concolor.^ 2)Iamrostris^ hirstitiis ; molars f, A, ja^iudce/nsis^ 
glaucus, watsoni ; molars |-, A. cvnereus^ rosenhergl, toltecuSj qua- 
ilrivittatus^ ‘phceotis, aztecas, turqns^ na/ims . — But A. ])la/nA'Qstris is 
much more closely related to A. jamiadeensls, wliicli is placed in a 
difierent genus or subgeniis, than to A. concolor, with wliich it is 
associated in one group. A. glaums :md laatsoni are put together 
with A . jamakensisy solely because they like tins lattei* have a 
rudiinentaiy m,., but in all other respects they ai*e inuch iiiore 
closely related to A. cmereas^ wliich has pei’inanentiy lost m.,. 
The eight species with | molars constitute a. strangely hetero- 
geneous section; A, cinereiis is nearer to A. ylauoits and 'watsoni 
than to any of the forms with -I molars with whieli it is put 
together; A. rosenhenji is unique in the genus in the strong 
reduction of m“; A. toliecus^ qtuidrlmttatas^ and aztecus ai’e, 
probably, rathei* more closely allied to xi . jamiaiceiisis than to any 
species wdth molars; and, finally, A. tarpis and nanus foi*m 
a. small natural group chaincterised by the unusually strongly 
depressed and slightly upwardly directed cranial rostruin. — From 
this it will be evident that a subdivision of the genus based on the 
presence or absence of iiB or would give only a very distorted 
view of the mutual affinities of the species. 

(4) A study of the species of Artibeus has led tlie writei* of tiiis 

paper to the conclusion that they, probably, fall into two natural 
gpnps, wliich have nothing to do witli the hitlierto proposed sub- 
divisions of the genus, viz., those species in which cusp 7 of 
in^ is relatively small (A. glaacus, watso'id, cimretis, and rose/n- 
hergl), and tliose in which it is relatively large (all tlie other 
species). This point, which has more theoreticiil tlian practical 
interest, will be discussed in the last section of tlie present paper, 
,pp, 314--316. . ’ 

Artibeus CONCOLOR Pet. 

186»y ArtiheMs mneohtr Peters, MB. Akud. Berlin, p, SS'/.—Paiiimaribo (Stirinaia). 
1878. (not. Spix), vur.a, Dobson, Cat. Cliir. Brit. Mus.p. 518.— 

: , Upper Amazons. 

1892. twa?o?or Ainu & Mag. N, H. (6) x. pp. -lOO-dilO, 

^ bwtnote (Nov. 1892). — Some cranial measurements of the type. 

1901, AHiheiLS, eoncoUr Pet., Thomas, Ann. & Mag. N. H. (7) viii. p. 191 (Sept. 

1901). —Para., ' , , ■ , 

.Diagnosis,-~-Ai\ Artiheus with | molars, the maxillary tooth- 

row meiisuilng about 7’ 2, the foreiWi aboi^^ 

,, -The teeth of A. co^icofor'are proportionately; veiy much 

smalieivtiian in'', the twn' other .'species '.with ' molars, A. pAmik. 
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rostris and Mrsiitus. A. concolor is externally not very inferior 
in size to a small .A, hirsvjtas or .1. 2)l{mi}’ostris t'rmitaiis ; tlie 
forea,rm in tlie only specimen examined of A. concolor ineasnres 
5(1 iiiin., in tlie smallest klrsuAus 53‘7 inrn.; but tlie length 
of the maxillary tootli-row is in concolor onl}' 7*2 mm., in the 
sniallest-toothed J. hirmtus 9*5 mm. A comparison Avith 
A . plmiirostris shows a similar contrast. — In strnctnre the teeth 
of A. concolor do not differ from those of A. plwnirostris and 
hirsiitus. 

ShulL — Idostrnrn (probably owing to small size of teeth) rela- 
tively imich shoider than in A. JiirsnMis or planirostris. The ratio 
beWeen the length of the rostrum (from front of sagittal crest to 
front of alveolus of a median incisor) and the length of the brain- 
case (from front of sagittal crest to median posterior point of 
lambdoid crest) is in concolor 68 : 100, in kirsittus pkinirostris 
83 ; 100; or, expressed in another way, the length of the nasal 
region, from front of sagittal crest to front of nasal bones, is in 
A . concolor equal to the least interorbital Avidth of the skull, in 
hirsutm and pla/mrost?As equal to 1| this Avidth. The rostrum 
in A, concolor is a trifle less depressed than in hirsutiis and 
2^(171 irostr is, but the difference in this respect is inconspicuous. — 
Tlie short I'ostrum makes, of course, the total length of the 
skull much smaller : in concolor 22*4, in the . shortest-skulled 
hirsutiis awailabie 26*8 mm., although, as mentioned above, the 
animal in external dimensions is only a trifle larger than concolor. 
The difference in the length of the forearm, betAveen concolor and 
a small Mrsutus, is only 3*7 mm., but in the length of the skull 
4*4 mm. — In eAwy other respect the skull of is similar 

to that of 2i>lonirostris and hirsutiis. 

AfoseAmves . — Front margin ' of horseshoe free ; both front and 
lateral margins quite plain (not crenulate). It remains to be 
ascertained if these characters are perfectly constant (compare 
the individual varia-tion in A . 2 )lanirostris, Mrsutus, and jmnai- 
censis). 

Tragus.— 7 or 8 sharp, but short, serrations on the upper half 
of the outer margin, above the median projection ; the highest 
number of serrations found in any other species of Ariibeus is 5. 
A large series of A. concolor will, no doubt, show some variation 
both in the number and shape of the serrations. 

Hairing on Umhs and Essentially as in,d. 

rostins : upper side of proximal half of forearm, upper side of inter- 
femoral (the exti'eme posterior margin excepted) and of femur (the 
distal part excepted) densely haired. 

, Upper 'vside from shoulder's' backward yeliO:Avish broAAUi 

(rather browner than UidgAvay's ^ Avood-broAvn ”) ; base of hairs 
almost ecni-drab. In froxit of the shoulder region the darker 
hair-tips are short or altogether wanting, exposing the white 
or yellowish-white ground-colour of the fur. Under side light 
greyish . ' drab. , Supraorbital , stripes- '-distinct, - infraorbital ' stripes 
almost obsolete. There seems to 'be no" light, margins .to -the ears. 
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Tips of wings (region of third phalanx of third digit) lightei'- 
coloured , 

The above description is ta.ken fi*oni an a<dult feina,le witii 
unworn teeth, preserved in alcoiiol. There can scarcely be a;ny 
doubt thah the specimen represents a ‘^liglit pliase ; the type in 
the Berlin Museiiin is, judging from Peters’s short description, 
considerably darkei*. Bimilar contrasts in the coloriitiou of the 
fur occur in many other species of Artiheus. 

Measii-rmients, — On p. 246. 

Specmiens examined.—- $ ad, (ale.), Para, ; with skull ; .British 
Museum. — I have been unable to find the speciinen ( J ad., 
Upper Amazons) catalogued by Dobson {L s. c,) as A. plardrostris 
var. a. 

llcmge. — Surinam ; Para; Tapper Amazons (pi'obably), 

Peters’s A . 6“0RC0^5r,1865. — Type locality : Paraiiuiribo, Bii.riria.m. 
A. Goneolor was described by Petei’s as being in evei/y respect 
similar to A. fallax [i. e. A. plardrostris of tbe present 

pa.per], but much smaller ; molars f , m'^ in position and I'elative 
size as in A. fallax; Unteiurm ’’ 47 mm. (Peters probably 
measured the radius, not the •Mbrearm”), tibia 18 mm, There 
are no measurements of the skull in the original description, but 
according to Prof. Matschie (in a letter quoted l>y Oldfield Tlioiiias 
in 1892, L s. c.) the maxillary tooth-row measures 7‘5 mm., the 
maxillary widtli across m^- m’ 9-9 or 10 mm. — These details seem 
to exclude all doubt as to the identification of A. concolor. 

From the above description of A , concolor it will be evident tliat 
Dobson wms mistaken in regarding this species as a, mere variet}?* 
of A. planirostris it is far more different from A . plaidrostris 
than i>s this latter from A. jamaicensls ('b4. pe/rspiedUatms in 
Dobson’s Catalogue). 

A. concolor seems to be very rare in collections, tlie t}q}e in the 
Berlin Aluseiim, two specimens in the Biitish Museum, and oue 
in the Para Aliiseum being, to my kuowdedge, tlie only examples 
on record. 

Amtbeus rLANiRosTius Spix, 

JJlagriosis. — MolarS’|-. . Maxillary tooth-row 0‘8-] 2 inm. Fore- 
arm 55 -73 Him, Tibia and distal part of interfemoial so shoidi- 
haired as to appear almost naked. Colour of fur of upper side 
not: drab. 

; -The .teeth of tins ' species .ha. ve been .described in detail 

and figured above, pp. 207 *212, text-fig. 41. 

The rudimentary iiP,, situated postero-iuternally to inV partly 
pressed into a sharp angular emargination in the posterior margin 
of this latter,, between its.. cusps 5. and 7, is very rarely wanting 
in adult individuals. 67 skulls of fully mlult individuals have 
.been examined,, representing .'all the. 'races of A. plmid/rosiris ' v^- 
cognised in this pa^er; in twm skulls (A. p.fallaxA.6 ad. and 
,5 , ad., 'British: Uuiana, teeth .■ unworn" ''and, .slightly wO'rn, 
nos. ..6.4:.B..7 and. 8) .is m'Apreseiit. on one side, :,w'hile. the, tooth 
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and its ah^eoliis are wanting on the other side ; in two skulls 
(J, p. fidlax, 5 Britisli Guiana,, teeth almost iinworii, B.M. 
no. 6.4.8.11 ; and J,. p. planirosirts, 5 ad., Bahia, teeth unworn, 
IJ.S. N. M. no. 102457) is entirely w’anting on both sides, and 
in one of these latter skulls (102457) also m 3 is entirely lost on one 
side. Thus, only 3 per. cent, of the large series of skulls of adults 
examined luive entirely lost m' on botli sides. 

It is of some importance to emphasise that the disappearance of 
m;‘ in d. plarilrostris is a vexy rax'e individual aberration, inasmuch 
as the presence of this small tootli is in many cases the only 
cliaracter by which A. jdcmiTOSiris can be safely discriminated 
from A . jamaice/nsis. 

Tragus. In most individuals there ai'e 4 or 5 small seiTations 

on the outei* margin of the tragus, above the meilian projection ; 
the serrations may be sharp, but as a rule they are more or less 
rounded off, often reduced to inconspicuous nodules, sometimes 
{dinost obliterated. The variation is quite individual. 

JS'ose-leaves . — According to Dobson, the anterior margin of the 
horseslioe in A. free, separated from the muzzle, 

straight, iinnotehed,’' and the author of the British Museum 
Catalogue of Clui'optera lays much stress <xn this cbaractei' as a 
difference between A. 2dcmdrost'ris and A. javuii€e7ms {^'A. 
spidUadm^'). In a majoilty of individuals of A. gdariiTOstr is tliQ 
front margin of the horseshoe is distinctly *^4‘ree,” but there is 
every intermediate stage from this condition, through a mai’gin 
clearly ‘'bound down,” though still more or less projecting, to a 
margin so completely fastened downi as to be almost continuous 
with the integument of the muzzle. As a similar (or, if anything, 
still grea, ter) variation in this respect occurs in A.jamaice'a.&d, the 
character is quite useless for a discrimination of these two species. 

y]_ie margin of the horseshoe is sometimes simple, sometimes 

crenulate in front, sometimes creniilate all round ; tlie creniilation 
occasionally extends to the margins of tlie lancet.--~The lateral 
margins of the hoi'seshoe are not rarely bent up so as to form a 
fold, suggesting the condition characteristic of Uroderma. 

Mmxhig on iimds The proximal half or two- 

thirds of the forearm, the metacarpal of the pollex, the upper side 
of the femur (the tip, as a rule, excepted), and the base of the 
interfemoral next to the body a,nd the femur, are densely haired. 
The tip of the femur and the whole of the tibia covei'ed with so 
short and sparse hairs as to appear almost naked. Tlie toes, from 
the tarsus to the base of the claws, clothed with rather long, 
coarse hairs. 

Colour. — l^oung individuals : — Upper side from shoulders back- 
ward dark and dull .smoky biwn, this colour eonfined to the 
(listal third or fourth of the liaii‘s ; base of hairs slate. On the 
anterior part of the upper side, from the shoulders forward, the 
hair-bases are, distinctly lighter, almost' smoke-grey. ■ .Under 'side, 
■dark smoke-grey, with, a peculiar. ; mottled appearance, .due, to the 
very short; almost greyish-white tips to. the liairs. 'Tips, of' wings' 



236 


Bil. KNUD ANDKnSEN ON BATf§. 


[Apr. 7, 

(region of third phalanx of third digit) iiioi-e or less wliitish, A 
paii‘ of whitish or greyish -white siipi*a.orbita,l stripes, as a laile 
indistinct, sometimes altogether wanting. — -This is tlie iisnal coloui* 
in young, not full-grown individuals; it never occurs in tlie 
mature A. ^Afmirostris, 

At a somewhat later stage, tlie colour of the hiiulei* bjick is les>s 
smoky, more approaching dark brown in tinge, witii the liaii'- 
bases almost drab. The rest of the upper side, fi*om tlie shoulders 
forward, much of the same general colour, hut the dai-k liair-tips 
shorter, the hair-bases considerably lighter, varying from wood- 
brown to greyish wdiite ; very often the hair-tips in this region 
of the upper side are so short as to more oi* less (oi* almost 
completely) expose the light gTound -colour, in wliicli case there, 
consecpiently, is a. contrast between the anteiior and posteiior part 
ol the upper side. The tinder side essentially asiniivmiatiire indi- 
viihials, though as a rule a, shade lighter. Bupin, orbital stri|)es 
often completely wanting, often rather indistinct, rarely strongly 
developed ; thei'e is sometimes, tliougli rarely, an indication of 
infraorbital stripes. — This is the commonest colour in the adult 
A. planirosiris^ very often occuriing also in specimens with much 
worn teeth. 

A eonsidera.hly lighter colour is acquired l\y some adult iiuli-' 
vicliials : — Upper side approaching Prout’s brown, liase of hairs 
almost ecru-drab. Anterior portion of upper side, from shoulders 
forward, as a rule noticeabU^ lighter, owing to the dark hair-tips 
being shorter and the wood-brown hair-bases showing through. 
Under side almost drab, with short greyish- white tips to the 
hairs. Supraorbital stripes as a rule well marked, often strongly 
developed, wood-brown or whitish ; there is often a more or less 
definite indication of infraoibita.l stripes. — This stage evidently 
represents the light phase ^hso common in many bats: I never 
saw a young A. pla/mrosirls in tins colour-stage ; it is jrpparently 
confined to the fully adult age, and it is only acquired l:)y a limited 
number of individuals. 

Thus there are tliree stages of colour: a daidv and dull smoky 
brown, a dark brown, and a Proiith brown; tlie two foraier come 
very near to eacli other, the third, when fully developed, is 
different at a glance. Tlie first is confined to tlie iioniature nge ; 
the .second is characteristic of a majority of adults; the thnxl 
seems to occur only in some fully adult and aged individuals ; it 
is especially 'ooiiimon in the largest -race, A, p.faUam, but not rare' 
'ixi A,' p.fkmiroMris nmlArimtatis, \ 

, Prom Central Bimil '(Bahia, ■ M'atto Grosso) ,a,nd 

S. Bolivia (Caiza) to B. Mexico (Ohiapas, Guerrero), including tlie 
Venezuelan coast islands (Trinidad, Tobago) and the southern 
Windward Islands (Grenada), but exckiding the' rest of the West 
Indies. 

"EemaTks.~3f the combination of the fi:ve characters given in 
the brief diagnosis above,' -p. '234,. (all . races).'' i's' 
readily, distinguishable .from' all other species' of. The genus'.. The.. 
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first clia.raeter (molars 1) excludes all species, except ^4. concolor 
and Ihirsidus; tlie addition of the second and tliir<l characters 
(large sl^nll n.nd teeth, la, rge external dimensions) excdiides .4. eon- 
color; tlie addition, of the fonrtli and fifth (til)ia and distal inter- 
femoral almost na,ked, general coloiii* of fur of upper side not drab) 
exclude also A. Iiirsuiiis. 

Forms. — Four* races of .4. 'plcmlrostris are described below: 
ii. p. planirostris, trinitatis, greuadensis, and faUax. The three 
former come very near to each otlier, the fourth is rather more 
completely difi:ei‘entiated, but cannot be specifically sepai-ated. 

x^RTIBBUS PJLANIROSTRIS PBANIROSTRIS Splx. 

1823. Phi/lJostoriia plauirostre Spix, Simianim et Vespevtilioiium Brasilieiisium 
species no\'ie, p- 66, pL xxxvi. tig. 1. — Baliia. 

1826. ? 'Phtfllostoma ohseurum Wied, Beitr. Natnrg. Bras. ii. pp. 203-205. — Rio 
de Janeiro. 

1840. PJn/Uostoma perspicillatuiu (partiui, net* L.) Wagner, Sclireber’s Saiigtliiere, 
Suppl. i. pp. 403-405.^ — Re-tlescription of Spix’-s type of Ph. plmiirostre. 
1865. PlipUo^toma phmtrostve Spix, |Petors, MB. Abad. l^erlin, p. 587. — Spix’s 
type of Fh. planirostre re-examined. 

1878. Spix (partim), Dobson, Cat.Chir. Brit. Mns. pp. 515-517. 

1001. Artlheus planirostris Spix, Robinson & Lyon, Proe, U.S. Nat. Miis. .x.xiv. 

p. 148. —La Cluaira, Venezuela (specimens examined). 

1904. Artiheus intermedins All. (errore), J. A. Allen, Bull. Ain. Miis. N. H. xx. 
Art. iv. p. 79 (29 Pebr. 1901.); ef. Allen, t. c. xVrt. xx. p. 233 (29 June 
1904). — Ohiriqui. 

1904. Artiheus pJamrostris Spix, Thomas, P. Z. S. 1903, ii. p. 234 (1 April 1904). 
— Chapa da, Matto Grosso (specimen examined). 

Biagnosis.-—TotiA length of skull 27%5-30 nim. (average 28*5 
mm.); zygomatic width 16*8--18'5 mm. (average 17*6 mm.); 
forearm 57*8-65*2 mm, (average 61*8 mm.). 

d. p, planirostris and trinitatis. — A. p. planirostris can only be 
discriminated from its nearest relative, ..4, jo. trinitatis, by average 
characters. In d. p. golan.irostris the forearm and metaearpals 
average about 4 mm., the tibia 1*5 mni. longer ; the ears are, 
generally, a little larger ; the aAmrage difference in tlie size of the 
skull and teeth is very small.— For further details see the table, 
p.,246.' 

Specimens from, different localities, — In the subjoined coni- 
parative table of measurements (p, 240) I ha ve divided the materia] 
examined into tliree groups, viz. specimens from Brazil, Yenezuela, 
and B. Mexico. The table shows that the size of the skull and 
teetli and the external dimensions are identical in individuals 
from these tliree regions. 

Specimens examined. — 26 specimens^ (12 skins) and 20 skulls, 
from the following localities : — 

British Museum Brazil: Ohapada, Matto Grosso, 700-900 in. 
(1); Pernambuco (2) ; B. Louren^o, Pernambuco, 28-60 m. (8) ; 
Igarape, Yssii, Para, 50 ■m. .-(2)4 Brazil'* (1). — 10 skulls, from 
all tlie localities eiium crated. ■. 

U.B. FTational M useum Brazil : Bahia ( 1 ) ; ' Aiiilo, Maraiihao 

ILS. N. M. iios. 100201, 100203, 102457, 102894-96, 104565,, lo'4567-60, 104674, 
126554 " , ■ ■ 
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(5).-— Venezuela : Macuto, La Guaira (3). — S. Mexico: Palenque, 
Gliiapas (2); Papa.yo, Guerrero (1). — 10 skulls, ^presenting Jill 
these localities. 

Range .. — Proiii Central Brazil (Baliia, MattoGi'osso) to S. Mexico 
(Chiapas, Gneri'ero). As 3 u^t no record from Guiana (see A. p. 
fallwx), 

Spix’s Plipllostoma plcmirost7'e, 1823. — Type locality : “ in 
siiburbiis Bahim.’' From Spix’s description and figure so inucli 
Old}' can be decided with certainty that liis Fh. planirostre is a 
large sp(?eies of ArtiheMS. There being only two large species 
known, tiie point to be settled is tliis : is Spix’s type the forai 
called A. plamrostris in the present piiper (| molars), or is it 
A. jcmiaicmms (| molars). Both of these species occur in the 
Bahia region. — Three authors, Wagner in 1840, Peters in 1865, 
and Dobson in 1878, have discussed this question and ai‘ri\’ed at 
different conclusions : — 

Wagner’s description of Fhyllostom.a pen's^ncillatum’’ (1840, 
I 8. G.) was based on what he considered Bpix’s types of Fh. plant- 
rostre '. — Von ^^eiiiem Fhyllostoryia pda hat Spix 3 Exem- 
plare in W^eingeist hinterlassen,” he writes; and ‘hlie nachstehende 
Beschreibiuig ist nach den Spix’schen Exexnplaren entworfen.” 
The only additional information of importance contained in 
Wagner’s description is this: Backenzahne fiiiden sich vor,” 
i. e. Wagiiei* found only | molars in the presumed types. — From 
this it might be inferred that Bpix’s Fh. plamrostre is Leach’s 
A. jmncdceiisis. 

Peters writes (1865, l.s. c .) : ‘‘ JSTach Untersiicliung des ediizigen 
Originalexemplars in W'eingeist [von Ph. planirostre] kann ich 
niir die ITebereinstimmung desselben mit P/n 
Geoffroy bestatigeii,” and found the specimen wliicli he considered 
the to have | molars. — From this, again, it would seem that 
Fh. planirostre Spix (1823) is a synonym of A . janiaicensis Leach 
(1821), this latter being the only large species of the genus with 
I molars. Thei-e is, it will be noticed, a discrepancy between 
Wagner and Peters with regard to tlie nundxer of typical speci- 
mens ; according to Wagner tliere are three, according to Peters 
one only, ■ 

Dobson (1878, s. c.), though he had no opportunity of ex- 
amining the type (oi* types) of Fh. pkm.wstre, rejected Peters’s 
identification on account of the following words, in Spix’s original 
description,: “vexilliim nasale . , infenxis lateivaliter et antice 
libere pendens”; he regarded this statement of Bpix, that the 
horseshoe is ‘‘ free ” in front, as decisive evidence that Ph. pdani- 
rostre' is the large species with f molai-s, not the large species 
with I molars ; and the difficulty that, according to Peters, the 
type of planirostre has | molars only, he overcame by arguing 
that the type might be immature, or very old, or in this respect 
abnormal.— But the fact , is, it must he said at' once, that The- co.n-. 
dition of the front margin of the horseshoe is thoroughly unreliable 
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a.s a diftereiitial cliaracter between the two large species of Artiheus 
(see pp. 235 and 253 of this paper), so that Dobson’s way of settling 
tlie question was exceedingly unsafe. That, neveitlieless, the coii- 
cdiisioii WTis riglit is proved by the following information kindly 
forwarded to ine by I)r. AY. Leisewitz, Mimicli (in litt., 15 Sept. 
1906) 

The register of the Munich Museum (“ Zoologische Sammliing 
des' Bayerischen Staates”) for 1830 has this entry: “hTo. 65, 
Fh/Uosionico 2 ^lmiirostrum (Sp.), 1 Exemplar”; the specimen is 
labelled Bahia. Spix coll.” ; this settles the question as to the 
number of typical specimens ; there is one only, AYlmii Wagner 
mentioned three typical examples, the reason wms, I am informed 
l^y Dr. Leisewitz, probably that }Spix brought back from Bahia 
not only one PJi. 2 A(inirostre but also two Fh. ” 

(i. 6. A. jamaicemis lituratus of the present paper), both of 
wdiich latter are also in the Munich Museum; Wagner evidently 
considered all three examples to be one species (A. plmvirostris 
and jcimcdcensis are difficult to discriminate externally), and liis 
statement that has | molars is undoubtedly taken 

from one of the two A. jcmialce^isis, not from the true type of 
Fh. 2Ao(>7iirostre. — This latter has, Dr. Leisewitz writes, a distinct 
nA on both sides of the upper ja^v; the anterior margin of the 
horseshoe is (as said by Spix) free ; the forearm measures 58*5, 
third metacarpal 57, first phalanx of third digit 17*7, second 
phalanx of third digit 28*5 mm. This settles, beyond all doubt, 
the identification of Spix’stjq^e: it is Fh. 2Aa7m'Ostris planirostH^ 
of this paper, not Al, jamaicemis lituratus (molars forearm 
64-76 mm.), the only other large foi'm of Artiheus knowm from 
Bahia. — There remains Peters’s wrong statement about the 
number of molars of the ‘^type” (| according to Peters, not | as 
in fact is the case): On Oct. 17, 1865, Biebold sent Spix’s 
Chiroptera to Peters for inspection, among these the type of 
Ph. jAanirostre and one example of ^^A.pej'spieiUatv^s L.” {A.jamad 
censis lituratus Lieht.); in the list accompanying the specimens, 
Siebold unfortunately entered these two bats as 2 Fhyll. 2 Auni- 
rostre^ Bahial” When, therefore, Peters wrote that Spix’s type 
of P/i. has I molars only, he no doubt examined the 

wrong specimen (2t. j. lituratus)^ not the true type ; this ex- 
planation is further strengthened by the fact that the true type 
(Dr. L. writes) shows no trace of having had the mouth opened 
for examination ofv the molai's ; finally, when Peters wTote that 
there is only ein einziges Originalexemplar,” it was, /row his, 
stancljyoint^^ a mistake, for on sending Spix’s bats back to Munich 
he wrote (letter dated 10 Bee. 1865) : “ 2 Bt. >drii66%§ ',persp%cil- 
latus Geofi:r.=P%P, plamrostre Spix 1 Original.” 

As a final result ; there is one type only of Bpix’s Fh, ^plamrosire 
still in the collection of the Munich Museum ; this specimen has 
I* molars, and the forearm 58*5 mm. : both facts are decisive 
evidence that it is the bat called A . j:?. this paper ; 

Wagner’s and Petei*s’s statement that it has | molars is a, 
pEOC. Eoom Boc.--l 908, 16 
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iiiista,ke, due to tlieir haviug examined the teeth not of the true type^ 
but of specimens of A . jmnaicensh Uturatus also collected by Spix 
at .Bahia,. It has been of importance, from a purely iioiiienclatiiral 
point of view, to have this question definitely settled ; if ’Wiigner 
and Peters were light, Spix’s Fh, would luave })een a, 

synonym of A, jamaicensis lituratus^ whereas the species hitliei‘to 
called A . planirostris would have had to stand a,s A . fallax Pet. 

Maximilian of Wied’s FhyUostoma 1826. — Type from 

“ Yilla Yigosa am Fliisse Peridiype,” i, e, Paraliyba., province of 
Ptio de J aneiro. Judging from the description thei'e can only be the 
question whether this is A. or A,jamai- 

censislikiratus. The number of “ Eackenziihne im Oberkiefer is 


AIeasu7'ements of Artibeus planirostris planirostiis. 



Brazil 

(Matto Grosso 
Bahia, Per- 
nambiico, Ma- 
ranlnlo, Para,). 

10 adults, 

11 sknllsl 

! 

! Venezuela 

1 (La Oiiaira). 

3 adults, 

; 3 skulls: 

S. Mexico 
(Chiapas, 
Guerrero). 

3 adults, 

3 skulls. 


Min. 

Max 

■ Min. 

Max. 

Min. 

Max. 


rnm. 

mm. 

lum. 

mm. 

mm. 

min. 

Skull, total leiigtli, to front of c... 

27*5 

30 

1 27*5 

29 

27 

28*3 

5 , mastoid ■width 

14*8 

10 

1 15*2 

15*3 

14*8 

14*9 

,5 width of brain-case 

12*2 

33*2 

1.12*8 

13 

12 

12*6 

„ Kyg’omatic width 

16‘8 

18*5 

1 17 

17*7 

16*8 

17*5 

„ maxillary width, across nD 

12*2 

13*2 

1 12*8 

13 

12*1 

12*7 

„ across cingiik of canines... 

7*8 

8*2 

8*1 

« 8*4 

7*8 

8 

Mandible, to front of inc 

19*3 

20*8 

19*5 

20 

19 

19*2 

Upper teeth, 

9*9 

10*8 

10*1 

1()*7 

10*1 

10*2 

Lower teeth, c-m.} 

10*8 

11*8 

11*2 

11*8 

11 

11 

Sar-conch, length, inner margin . 

15*2 

16*8 

157 

16'5 



„ length, outer margin 

21 

23*6 

21*5 

22*5 



„ width ' 

14*5 

10 

14 

14*5 


! 

.Tragus, length ^ 

7*2 

7*8 

0*8 




Lancet, length ■ 

8 

10*5 

9 

10’5 



„ width 

6*8 

7*8 

6 

6*8 



Horseshoe, width ; 

7*2 

9 

7*7 

7*7 



Forearm 

57*8 

65*2 

68*8 

61**3 

60 

62'2 

........... . 

13*8 

15*6 

13 

1P5 '■ 


■ 15*8 

3rd inetaca.rpal i 

60*8 

59 

54 

54*8 

54*7 

65*2 

•iru ; ■ 

17 

20*2 

17 

18*8 

16*8 

18*5 

HI- :. ■ i 

26*2 

.32*8 1 

29*5 

30 , 1 

28*5 

'31*2 

IIP'' , 

15 

18-8 ! 

14*7 

16*2 i 

16 

10 

4f h ' metacarpal ■ 

50 

57*8, i 

52*2 

54' 1 

63 

53, 

IVL.. .... : 

15 

17*8 i 

14*7 

16*2' 1 

16 

10*2 

X\ ...... 

17*5 

'22 ■ ; 

19*2 

■ 20 ' 

18' 

19 

' 5 th , metacarpal 

51*8 

^69*7 ^ 

'64*2 

65*2 i 

54*3' 

50 

Y: .. 

ii'5 

14 

11*3 

12' I 

12, ^ 

' '13*5' 

' 

13 

17*7 

14*2 

15*2 1 

13*5 : 

.'■■lO 

Interfeinoral ; 

15 

21 

12 

12*8 ^ 



Lower.'ieg ■ ... ( 

21*8 

25 

21*7 

■',"2'2*5 

21*8'' 


Foot, with' claws' 

Xo 

17*2 

14*7 

' 15*8 



Calcar i' 

t ;■ .-■■■■■■■ i" 

6*5 

8*2 

7'5 

" :''7‘8' 

', , S*5 

■io-s 
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stated to be “ vier aiif jeder Seite ; if this is correct, tlie bat is 
A. j. l4Mrcht'Us. But three points make me hesitate to dra,w this 
coiieliision first, Prince Maximilian describes the incisors and 
canines of Fh, obscurum tolerably well, but passes veiy iiglitly 
o\'er tlie molars ; if liis examination of these latte i* has been 
similarly cursory, lie may very easily, indeed, heave overlooked the 
rudimentary m;^ : second, the length of the head and body is 
stated to be ^‘ 3"' it Avould seem to be too small for an j. j, 
liturat-iis, but Avould agree very well with J. plmirostris : 
third, he describes in the same book a Fh, su2)e?xiliat'imi^’' also 
from Rio de Janeiro, which probably is A. j, lituratus^ and it 
might seem rather unlikely that he has described, a few pages 
latei-, a specimen of the vsaine form as Fh, obsmrwrii ; this latter 
ai‘giiment is, however, rather Aveak ; the possibility is not quite 
excluded that Fh. siqm’GiUattun might lie tlie light ''"phase,” 
Fh. obscurum the dark phase ” of one species ; but the other 
evidence speaks against this assumption. Only a re -examination 
of the type of Fh. ohscttrimi^ if it still exists, can place the identi- 
fication beyond doubt. 

ArTTBEUS PLiANIROSTRIS TRINITAITS K. And. 

1893. Artiheits flanirostris SpiXjTlioimSj Jouni. Trinidad Eield Nat. Club, i. no. 7, 
p. 6 (April 1893), — Trinidad. 

1897. Artibeus ■plamrostris Spix, J. A. Allen & Chapman, Eiill. Am. Mus. N. IL 
ix. Art. ii. p. 15 (26 l^eb. 1897).— Trinidad. 

1906. Artihem plctniro&tris trhiitatis Knud Andersen, Ann. &> Mag. N. H. (7) xviii, 
p. 4‘20 (1 Dec. 1906). — Type locality: Trinidad. 

Diagnosis . — Similar to A. j?;. pAanirostris^ but averaging smaller, 
Avith slightly smaller skull and teeth. 

A. p). trmitatis and 2 }lmiirostris. — A, jo, irimiSabis can only be 
discriminated from its nearest relative, A. p>kmir<:)s^nsy by 
jiverage characters. In A. y>. trmitedis the forearm and meta- 
carpals average about 4 mm., the tibia 1*5 mm. shorter; the ears 
are, generally, a little smaller ; the average difference in the size 
of the skull and teeth is very small. For further details see table 
of measurements, below p. 246. 

S^ 2 ^ecimsns eimmiued—V} speciniens (6 skins) imd 9 skulls, from 
the following localities 

British Museimi : — Trinidad (5). — Tobago (2). — 5 skulls, repre- 
senting both localities. . : 

XT.S. jNational Museuni ■*' Trinidad (6). — 4 skulls. 

The islands of Trinidad and Tobago, W.I. 

Artibeus PLANiROSTRis GRENADENSis 'K. . And. 

1908. ArtiheiiS planirostris grenadeusiB Andersen, Ann. <fc'Ma.g. N. H. (7) 

xviii, p. 420 (1 Dec. 1906).— Type locality : (Imuida, W.I, 

' Diagnosis —In the size of 'the skull and teeth ''very, similar', -to 

U.S. N, M. nos. 101898-D9 104016,101018,104022-23./' . ' 
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A. p. plan/irostris, in external dimensions rather intermediate 
between d . p, trmitatis and 2 Aanirostris, 

A. p, grenadensis cmd closely allied forms . — The skull, teeth, 
and external dimensions of A. p>- greMadensis average somewhai. 
larger than in its nearest relative, A. ‘p- trwMatis. The sizr^ of 
tlie skull and teeth is almost quite as, or if any tiling still a. triile 
larger than, in A. jx 2 Aanirostris, but externally A. p. grenadensis 
averages somewhat smaller than this latter race. For details see 
the table of measurements, p. 246. 

Though undoubtedly an offshoot of the Trinidad-Tobago race, 
this form has almost reversed to the size of the continental 
d. p. ; practically it is difficult to discriminate 

A.2'a grenadsQisis from this latter. But even if it were proved 
that d. yx gren/ulensis is, also in average characters, completely 
similar to the Yeneznelan and Brazilian A. p, it 

would lie reasonable to keep it separate ; there is only one other 
alternative, viz. to iinite d. yx trinitaiis, and grena- 

densis into one ‘‘race/’as opposed to the uncpiestionably iniieli 
more different A. 2 ^. fallax; but this would obliterate the tavo 
facts that passing from Venezuela to Trinidad-Tobago tliere is a 
decrease in the average size of the individuals, and passing from 
Tobago to Grenada there is, again, an increase in the average 
size, — facts which seem to me worth recording and, if so, are to 
he expressed in the technical names of these bats. 

Specimens exmnined . — 1 1 specimens (6 skins) and 8 skulls, from 
the following localities — 

British Museum -.—Grenada, W.I. (5).— 2 skulls. 

U.S. iS^ational Museum ^ -.—Grenada, W.I. (6).— 6 skulls. 
Range.— -Kii yet recorded only from the island of Grenada, 
Windward Isles, W.I. , : ' 


Aktibeus blanirostris fallax Pet. 

1865. Artiheiis fallax Peters, MB. Akad. Berlin, pp. 355-57. — Type locality : Guiana. 
■ Artihms plamrostris (partiin), Dobson, Cat. Chir. Brit. Miis. p. 517. — 
British Guiana. 

1898. ?Artibe'us plamrostris Bpix, Thomas, Boll. Mus, Torino, xiii, no. 315. p. 3 
(18 April, 1898). — Caiza, Tarija, S. Bolivia. 

1901. A7'tiljevs pi miirostj'is Spix, Thomas, Ann. &> Mag. N. II. (7) viii. p, 143 
(Aiig. lilOl).—- Kanukn Mts,, B. Guiana (.spt’ciniens examined). 

1901. Artibens plamrostris Spix, Thomas, Ann, & Mag. N, H. (7) viii. p. 191 

(Sept. 1901).— Para (specimen examined). 

1902, herctiles Rehn, Proc. Acad. N. Sci. Philad. pp, 638-39 (12 Oct 

1902).— B. Penn ; : ' ■'* 

1904. ^ Artihetm plamrostris Spix, J. A. Allen, Bull. Am, Mus. oST. H, xx, Art.xxix, 
(8 Oct. 1904).— Ciudad Bolivar, Venezuela. 

1907. Uroderma validimi D. G. Elliot, Field Col. Mus., Piihl. [no. 115, 2ool. Ser. 
voL viii. i^p. 537-38, %. 74 (skull).— Cayenne. 

X A. p. but averaging' con- 
siderably larger., ■ , , b 

.':A...f:.^f^hxAs■'€om 2 Mredw the other races. — A..' p. 'fcMax is 
the most ..completely differentiated ■ of; tlie ■ .four races of [Artihmis 

' / 11.8.. N..'M. nos. 111510, 
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plamr Osiris described in this .paper. The largest skull aTailaJjle 
IS .:> rnm. longer, 2*3 mm. broader (zygomatic width) than tlie 
hirgest skull of ^4 . p. planirostris ; the upper tootii-row, in the 
largest specimcm, is 1*2 mm. longer than in the largest J . p. plarti- 
rostris ; there is approximately the same difierence between tlie 
siiiallest skull of J . p.fallax and the smallest of ^1. ^ 9 , p)km.lrosiriSj 
and the average dilierence in the size of the skull and teeth is, 
consequently, very well marked. The difierence in tlie external 
dinieiisioiis is ec|iially pronounced, A. p. fctllax being, as a rule, 
noticeably larger than xl . p, planirostris. See the table of liieasiire- 
ments, p. 246. 

I have had no read difficulty in discriminating any individual 
oi A. p. fallax, in the whole large series examined, from 
2 )la}itr Osiris ; only one unusually small specimen of the former 
race from Demerara (B.M. no. 75.11.3.17) caused me some hesi- 
tation. Nevertheless, ^1, p)- /(Max cannot, in iny opinion, be 
separated as a distinct species, but only as a local race of xirtiheus 
planirost7nSj for the following reasons First, there is no struc- 
tural difierence, in any respect, between A. p^fallax and the other 
races ; second, small individuals of A. p.fallax come so exceedingly 
near to large individuals of A. plankostris that there can be 
no doubt that, occasionally, the two forms will pmve to be practi- 
cally quite indistinguishable ; third, some examples of xl . p, fallax 
from the Lowm* Orinoco Yaliey (Ciudad Bolivar) and Pm*a show 
'decidedly leanings towards A. p, and there at least, in 

the border <listricts between the areas occupied by tlie two races, 
they will, no doubt, be found to intergrade. 

S^^ecimx^is excmmied . — 55 specimens (42 skins) and 36 skulls, 
from the following localities 

British Museum : — Para (2), — French Guiana : Cayenne (8). 
— British Guiana : Demerara (6) ; Oomachka, Demerara 'River 
(5); Essequibo River (20); Kanuku Mts,, about 59° Mh, 3= N. 
(11) ; B. Guiana (1). — Lower tlrinoco : La Yuelta,, Ciudad Bolivar 
(2),- — 36 skulls, fi'om all the localities enumerated. 

AV«}i^/^?.~(;kiiana, extending southward to Para, wdiere it meets 
R. p. j)laniro8tri8, northwaTd to the Lower Orinoco Yaliey, W'here 

it also meets R . yx 

If Rehn’s Artibeus ImxideSi from E. Peru, and a specimen of 
recorded by Oldfield Thomas (l. s. c.) from Oaisa, 
B. Bolivia, neither of -which has been examined by me, are referable 
to R. p. fallaxy the range of this form is considerably more 
extensive, . 

' Peters’s A. fallax, 1865.— The species 'was based on emem\ 
weibliclien Exemplar, in "Weingeist” from. Guiana' in Rbe Berlin 
Museum, and anderen , trockenen " Exemplaren ' in ' the Leyden 
Museum (probably specimens’ ''5. ' 'and,, c ixi, Jentink’s Cat. 'SysL 
Mamni.’^p. 208, 1,888). ■ According to Peters^ ^L s. g.) xi.^fallax is 
in size, in the form of the ears and nose-leaves, and in colour 
R'. pe^^spiclUatiis .'[R. jamaicensis of' the ''present, ; 'paper]' 
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tiiiisclieiid alinlicli und gewiss aiicli sclion oft iiiit iliiii Yerwecliseli) 
worden,” but differs in the following respects: “I)er mitere Ihiiid 
des Hiifeiseiis ist langer, clentlicher abgesetzt und feiii gekerbt. 
Das Gebiss ist nanientlicli dadxirch verscliieden,, dfxss der z’\\’'ei,to 
obere wall re Ba,ckzalin arn hiutereii Rande hiiiter dem Zacken 
des Gingnliims [cusp 5 of this paper] viel tiefer eiiigebiiclitet ist, 
imd dass bier eiii sehr kleiner fiinfter E«a,ckzalin sicli liiiieiiiJegtd' 
— This statement, taken together with the locality, leaves no 
doubt a,s to the identification of A.fallax. 

Rehn’s A. to'ci/ics, 1902. — T^pe locality: Eastern Peru; two 
specimens (one skull). Its “ general characters ’’ were suimiie< I, 
up by Relin (^. s, c.) as follows : — Allied to A, 2 Acmiros£ris (Bpix), 
hut differing in the larger size, the much larger foot, and in 
nunierous deiitid clia-racters.” These latter are thus described : — 

Second upper premolar subqxiadrate in basal outline, quite 
different from the subpyriform tooth of A. ^ykmirostris, the iii" 
teriial node ivell developed and forming a conspicuous cusp. First 
upper moiai* broad, deep, the anterior inner angle more developed 
than, ill A. which species has this portion rounded. 

Second lower premolar very heavy and broad, the posterior in- 
ternal border with the dentate ridge lowv First lower mohrr 
subqiiadrate in outline.’'’ Upper tooth-row 12, lov-er tooth-row 
12*5, maxillary width across iiA 14’5 mm. ; forearm 65‘2, 3rd 
metacarpal 61*5, tibia 24 mm. 

Rehii had for comparison two A. from “ Ohapada 

[Matto Grosso], Brazil ” ; so it was quite natural that he fonxul the 
large, lax'ge-skulleci and large-toothed Peruvian bat considerably 
diiffereiit in size. But if he had been able to compare it with 
A. he w-ould have seen that the size of the two Peruvian 

examples is in every respect precisely UvS in the Guianan form 
described long ago by Peters. If, further, he had had a tolerabl}' 
good series of skulls of A. p.yh-fer and A. ^Acm/lrostins, he xvoukl 
have realised that the dental characters as deriA^ed from the 
single skull of A. hercides examined by him have neither specific 
nor subspecific importance, hut are individual peculiarities, found 
in any form of A. (as, indeed, th^ are foiuid also 

ill the Aiirious forms of A. As to tliis lattei* point 

I subjoin the follo'wing details — p^^,. in a series of. six 'skulls of 
A, 2 ?. 'fallcut (B.M. nos. 3.4.5.22-27), ■ all ■ of , adult . individuals, 
none with the teeth much worn, all from Oayeime and, takei:i 
almost on the same date : basal outline subpyriforni in two skulls ; 
subqiiadratG, with strongly rounded- inner margin, in one ; sub- 
quadrate Av,iti;i slightly rounded inner margin, in one ; siil)qua,drate 
'.with' .straight inner margin, in one ; strongly ■ siibquadrate (nearly 
quadrate) with .straight inner margin, in- one.' ' The aiitero-internal 
■cusp' on -tlie-Iie'er (“internal node,” ■ Rehn) of varies., -in' this 
-■"'Series, -'from small,. through strong, to very strong-;, the cusp is no.t. 
'ahimys .'incest' conspicuous in quite .unworn teeth. ,. 'nd, in, 'the -same 
■series from., Cayenne':— .one' extreme '-(two -skulls) ■short, ' antero- 
■ .post'eriprly,. broad; -.from,. 'Side ':to' .. side,, 'anteto-internal', angle -'"quite 
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roiinded (this would be, so far as this character is concerned, 
Reliii’s u:l . ; the other extreme in the same series of 

skulls (one specimen) : long antero-posteriorh", es})ecially in its 

lingual half, antero-internal angle very sharp, practically rect- 
angular (this would be Rehn’s A. Jiei'cides ) ; in the three remaining 
skulls the tooth is intermediate in shape. x4s to and m,, I 
must confess I do not cpite understand Rehn’s description, unless 

second lower premolar ” is a lapsus for first lower molar, and 
“ first lower molar ” for second lower molar ; there is, of course, 
no “ dentate ridge ” on the postero-internal border of p^ in any 
bat of tlie genus Artiheibs^ but there is on m^, and the absolute 
size of the cusps of this dentate ridge (cusps 2 and 3) is subject 
to notable individual variation. — When entering upon such 
minute details as here under consideration, we shall scarcely find 
two skulls of A. 2^' fidlax (or any other form, of A. 2 )lcmirostris) 
precisely alike ; we have passed from the characters useful for a 
specific or siibspecific discrimination to the field of individual 
variation, and, judging from what 1 have seen in a large series of 
skulls of A, p, faUckv, I should think it highly probable that if 
Rehn extracted the skull of his second specimen of A. heroulesy 
he would find the form of the lingual portion of p* or or both 
of them slightly difiering from that of the corresponding teeth in 
the single skull described. 

It is, of course, quite possible that Peruvian individuals difter 
in some minor details (or some average characters) from the 
Guianan A» p, fallax ; for the present it is at least certain that 
there is not in Rehnts description one single character by which 
J., hercides can be discriminated from ^4. 2 ^*fidlax. 

Elliot’s Ufoderma valkliim, 1907 . — Type locality : Cayenne. 
Prom tbe figures of tlie skull, the description and measurements, 
clearly an A, p. fallax. Elliot has apparently been unaware of 
the fact that the type of U". valkhtm (Cayenne) is practically a 
topotype of A . fallax Peters (Guiana). 

Artibeus HiRSUTUs K. And. 

1906. Arfibetis Mrsutics Kluid Andersen, Ann. & Mag. N. H. (7) xviii. p. 420 (1 Dec. 

1006). — Type locality : Michoacan, Mexico. 

Diagnosis .- — Like a small form of A. (though 

averaging still smaller), hut tibia and interfemoral densely haired, 
and colour of fur of upper side of body in adults drab with a 
silvery tinge. Maxillary tooth-row 9 * 5 - 10*4 mm. ; forearm 53‘7- 
'59*7 mm. 

' Skidl.mid teeth. — In the skull "and - teeth' there is no essential 
difference between A. Iiirsutusnnd. a small form of A. planirostriSj 
f. ,i. A. trinitatis.; the, rostrum^ of 'Ahe skull' 'may, perhaps, 
average somewhat . narrower.— Molars f, as in, A. wnaolor ,aiict 
'and as' ixi these; species the presence of the small nP 
is almost" constant. - ' Eight,'. skulls .of A, ■ Mrswto ' 'haveb,heen 
examined ; ' in two: ( ? ad., 'teeth .-unworn, Michoacan, '.'XJ.B. M'.' 
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no. 120451 ; and c? Rd., teeth slightly worn, Colima, U.S. N. M. 
no. 52091) 111 '^ and its alveolus are wanting on one side, in none 
on ]:)oth sides. 

jyose-leci'ves . — Of eight specimens examined, four are preserved 
ill alcohol ; in one of these latter the front margin of the horse- 
shoe is free, but narrow ; in three it is almost coiitiniioiis with 
the integument of the muzzle. Thus there is in this species the 
same variation in this respect as in h. (p>. 235) and 

A. ja7yiaice7isis (p. 253). 

Tragus. — About three small, rounded, sometimes almost obsolete 
serrations above the median projection. 

Wings. — The inetacarpals and phalanges (especially the proximal 
phalanges) are proportionately a little shorter than in A . pkmi- 
Q’ostris. The wing-indices on p. 310 and the table of measure- 
ments, p. 246, show the details. 

H fairing 07h llmhs and interfemoral. — Different from A. plani- 
rostris. The whole of the intei'femoral (above and below) right 
to the posterior margin, and the upper side of the femur, tibia, 
and foot are densely haired. 

Coloitr . — General impression : much more drab above and 
lighter beneath than in any phase of A. plmiirastris. 

Upper side dark drab or brownish drab, with very short, almost 
greyisli-drab tips to the hairs, giving the whole of the upper side 
a peculiarly silvery tinge ; base of hairs of hinder back grey with 
a tinge of ecru-drab, in the shoulder region and on the neck 
noticeably lighter, whitish ecru-drab. Under side smoke-grey 
with conspicuous white tips to the hairs. Supraorbital stripes 
indistinct or none. 

Specimens examined. — 8 specimens (4 skins), with skulls, from 
tlie following localities : — rMichoacan : La Salada (3) ; Colima : 
Colima (3) ; Jalisco : Etzatlan (1) ; W. Mexico (1). — All from the 
collection of tlie U.S. National Museum 

Range. -—As, yet only known from the States of Michoacan, 
Colima, and Jalisco, 'Mexico.- 


Artibeus jamaicensis Leach. 

JMagnosis .[ — Molars |. '■ Maxillary, tooth -row ,9*3-1 2-"2, mm. 
Forearm 54-76 mm.. 

' SkuIL— Similar in shape to that of A. pkmirostris. In the 
largest race of A. jmyiaicensis (viz. A. j. lUuraPas) the size of the 
skull is practically as in the largest form of A. planirostris [A. p. 
faUax)j though averaging still a trifle more heavily built ; so 
complete is the resemblance that certain skulls of A. j* UtnraMts 
would be indistinguishable from those A. ^pkmirostris, were it 
not for the absence of the small m^. In the smallest x^aees of 
A. jamaicensis {A. g. parmpes 2 (>ndL yibcat^^^ skull is as 

small and delicately built as (or, if anything, still smaller than) 
in A. planirostris trmitatis or A. hirsuties. 

The,' skiill,. ' especially, its ■ facial -portion, is ' in certain.' races, ■ of' 

. ,T[J.S. ,,11., -H; nos. 9052 .(36860), '53063, 53091, 52093,, '52101, 'ff 26-418-49, 
126451,,"- ,, , 
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A. .jcmiaicensis subject to cousiclerable modification, dependent on 
tile ag*e of tlie individuals ; one of these modifications has served a,s 
type for the description of a distinct species (J. A... A,llen’s A. inter- 
■inedkts). The te.xt-figures below show, approximately, the two 

Text-fig. 50. 




Aftiheus Jmnaicensis pcihnanwi, ad, Macuto, Veiieznelaj July 14, 1900. 

U.S. N. M. 102845. 

A. Lateral, B. Upper view of skull. X [j. 


Text-fig. 51. 



Armetisjmaicensispahnm^um, ^ ad.' Alacuto, Venezuela, July 14, 1900. 

: U.S...K, 102843. ' ■ ' , ■ : ■ y' " ' ' 

A. Lateral, B. Upper view of skull. X 


extremes, in the ■ shape' of ■ the- skull ' in adult, /individiials '(in' some 
.skulls' -examined:, the old -age'.' modifica,tion ' is,'' carried-' -'stiir'a'„'little 
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farther than represented in fig. 51):— -the two skulls of ^4, j. 
palma/rmn figured are from the same place (Mficuto, La Giiaira.y 
\'"eiieziiela) ; the one (fig. 50) is of an adult female with tlie distal, 
epiphyses of tlie inetacarpals ossified, but the teeth unworn, i. e, a 
mature but young individual; the other (fig. 51) an older male 
with somewhat worn teeth : these two skulls have been selected as 
paradigmata, because they belong to the same geographical race 
of A . jamcdcensis and were obtained precisely at the same localit}- ; 
but perfectly similar extremes are found in other skulls of the series 
examined, and not only in A, j. 2^cdmmnb7}h but in A, lU'uratm 
as well (f. i. in a, British Museum series of this latter race from 
Sapucay, Paraguay). Tlie skulls figured are, the one of a female, 
the otliei* of a male, hut the modifications have nothing to do with 
sexual difierences. In the rather younger individual (fig. 50) the 
brain-case makes the impression of being lower, the naso-froiital 
depression (on the dorsal face of the rostrum, in front of tlie 
sagittal crest) is sliallow ; the supraorbital lidges, wdiere starting 
from the anterior point of the sagittal crest, form an angle witli 
this latter of about 125'^-135°, the postorbital processes are very 
inconspicuous (in still younger individuals scarcely indicated). In 
the somewhat oldei* individual (fig. 51) the bi‘ain*case makes the 
impression of being higher, more vaulted, but the difference 
is more appaient than real, chieffy due to the higher and more 
forwardly extending sagittal crest. This latter fact, that the 
sagittal crest has been produced farther forw^ai'd, has two 
other effects — first, that the naso-froiital depression (viewed in 
profile) is iiioi‘e abrupt ; second, that the supraorbital ridges 
are not directed forwmrd and out^varcl, but almost straightly 
outwmrd, forniiiig an angle with the sagittal ci'est of very little 
more than 90°; the postorbital processes are very conspicuous, 
and a pair of comparatively large anteorbital processes has been 
developed. 

The adult and old age modification of the skull as described 
above is characteristic of the forms called in this paper the 
‘hsoutliern races ” of A, jammcensis (viz. A, j, lituratus^ pahnanwty 
prmceps). The transition from the young to the old stage takes 
place earlier in some individuals than in others; I have seen 
individuals with somewhat worn teeth which have still almost 
the young, type of s,kull, or are ' only ,in a transitional .stage, 
while others with almost quite unworn teeth have already 
.reached far on the. way towards. the old age type.- — ^The ‘‘northerrh^ 
races .(fi. p^po/rmpes^ yuc(itc 0 iicus^ jcmiaice^mis^ mqtmtoricdis) 
never, or exceedingly lurely, -reach that degree of , old .age' modifi- 
cation of the skull attained by the southern races, 

A', j, parvipes^ ytwato/nicKS^ jammcensis^ and cepimtoriaUs retain, 
throughout the whole life, a shape of the facial portion of the 
skull not very.different; from that of 'immature' individuals' of all 
races ; in A , j, Utaratm, pahnamm^ and domimccmm, the skull of 
aged' individuals' is . very conspicuously ■ modified. . '-From this ,'it' 
is concliide.d ' that the' former'' group 'of .races,' in this particular 
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resj^ect, is sliglitly more priiiiitive tliari tlie lattei* group. Otlier 
facts, to be mentioned hereafter, point to the same effect. 

Teeth. — As in A, plcmirostrls^ with the following diffei'ences ; — 

ni'*, which is i*U(limenta.ry in A. has definitely 

disa|:)peared in A. jmnaicensls. 185 skulls, of tlie se\'eii sub-* 
species I'ecognised in this paper, and of practically jdl a.ges, fi’om. 
half-grown to very old individuals, have been examined ; all of 
them lack ni‘\ and in none is there any trace of the tooth haying 
been present. 

nig is on the wdiole still somewhat smaller than in A. plcmi- 
rosUAs. When, as is the case in A. jamaicensis, the development 
has reached the point that m^ is invariably wanting and in^ 
reduced to a mere rudiment, it might l)e anticipated that this 
rudimentary m.^ would, probably, show some tendency towards 
complete disappearance. Jlut it must be said at once that indi- 
viduals lacking niy on both sides of the jaw, without any tra,ce of 
its alveoli, are extremely rare ; the remarkable fact is not that 
such exceptions do occur, but, in view of the minute size of the 
tooth, that they do not occur more often. In two individuals 
(a young adult A. j. jamaiceMsls from San Domingo, B. M. 
no. 50.7.8.43 ; and a fully adult male, with unworn teeth, of the 
same race from Peten, Guatemala, TJ.S, 17. M. no. 37912) m^ is 
entirely wanting on one side ; in four individuals (an adult 
male, with somewhat worn teeth, of A. j. pcd/marumi fi‘om Costa 
Rica, B.M. no. 98.10.9.4; a young female of A. j. jainxmensis 
from Oaxaca, Mexico, D.S. N. M. no. 73255 ; an aged male, with 
much worn teeth, of A. j. jcmiaicemk from Morelos, Mexico, 
IJ.S. N. M, no, 64482; and an adult male, with unworn teetli, 
of the same race from Old Providence Island, U.S. 17. M. 
no. 37811) it isAvanting on hoth .sides. Tims in 97 p. ct. of the 
185 skulls examined (or its alveolus) is present on both sides, 
but averaging a little smaller than in A. plmilrosMs, in 3 p, ct. 
it is completely wanting either on one side or on both sides. 

In those few species of Artiheus which have preserved a rudi- 
mentary ni^, tins tooth is situated postero-intei-nally to m“, pjiitly 
fitting into a sbaip, subrectangular emargination in tlie posterior 
border of this latter tooth, between its cusps 5 and 7 (text-iig. 41 A, 
on p. 208), What becomes of this angular iiotcb, when, a,s is 
invaiial:)iy the ease in A . jmnaieensisy completely disa,ppeai*s ? 
It " is 'an ' interesting fact that in the races of northern origin 
(xi. jhparmpes^. pueatanicuSy jamai^emis^ mpmtormlis) the eioar- 
' ginatioii , is, in, 77 p. ct. of the. individuals, preserved quite or 
.almost ""as conspicuous . as in- any A. planirostris, sometimes . (in 
about 19 p. ct.) it is decidedly reduced in size, rarely (4 p. ct.) 
'.almost or .quite disappeared whereas, in ■, the races of southern 
origin (d. yi littcmtifjSy palmarmi, dmimicafms) the einargination 
.has only been preserved,' as .conspicuou.S'.as in A., plamrostrisy in 
about.1.0 p,. ct. ' 38 pi'ct. it. is- decidedly, on,,; the way, towards. 
.disapp:earance,'"in b2-p. ct. it 'has- practically, disappeared. •Thus, 
the northern races, though having like their southern relatives 
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lost m’', lia,ve iii tlie large majority of indixdduals preserved 'tli€) 
notcli in m“ into wliicli fitted ; tliej have, conseqiieiitlyj also 
in this respect remained in a slightly more primitive stage than 
the southern races, in which the notch, in no less than 90 p. ct. 
of the individuals, is either conspicuously reduced or €|nite 
obliterated. 

The clisappeai'aiice of the sharp angular notch between cusps 5 
and / of is r/oreftected by a reduction of the large, posteriorly 
projecting cusp 5 (which wmukl imply a decrease in the area 
of m“), but, on the contrary, by a filling out of the notch, conse- 
quently by a slight increase in the volume of m“ ; it is as if the 
loss of 111 ^ has been compensated by a corresponding, or partly 
corresponding, addition to that part of m“ against wliicli the 
missing nk was pressed ; in other words, the function of the 
missing has, in tlie more highly developed races of A. jamxii- 
censis, been transferred, to a certain extent, to the postero- 
internal border of m''^ (text-fig. 52). 


Text-fig. 52. 



A. Artiheus j\xm€(icensis Jamaioensis, ^ ad. St. Andrew’s 1. B.M. 92.12,20.6. 

Right nv, to show strong emargination of hinder margin of tooth. X p 

B. Artibeusjama icensis lituratiis, ad. /Morretes, Parana. B.M. 3.7.1.127. 

Right m'^, to show slight emargination of hinder margin of tooth. X ■f'. 

Reference has been made above to the fact that of 185 skulls 
only 6 lack m,^ either on one side or on both sides of the mandible, 
and it may ]:)e worth the while drawing attention also to the fact 
that of these 6 aberrant individuals no less than 5 belong to the 
race A. j\ jmnaicemis.' The number of skulls examined of this 
race is 75, the number of aberrant individuals 5 (about 7 p. ct.); 
the number of skulls of all other races together is 110, of which 
only one single individual is aberrant (1 p. ct.). It is probably not 
quite accidental that in the large series examined the loss, of 
is less rare m the northern groiup of races, nig, in A, planirostris^ 
works against the whole surface of the small and a very 
narrow postero-internar margin of m“. When now, as is the 
case ill the large majority (about 80 p. ct.) of individuals of the 
northern races oi A , jammcensis^ there is no compensation at all 
for the loss of iir^ (h e., no filling nji of the notch in im into 
wliich in^ fitted), then lUg has exceedingly little or nothing at all 
to work against in the upper jaw, and it appeals quite conceivable 
that in ' such' circumstances, 'it shows.' a 'mther , more. : pronounced ; 
tendency to .disappearance. ,T'n thB soi(,thern races, on .the 'other. 
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liaiidj the loss of in’’ is, in the large majority of individuals (about 
90 p. ct.), more or less compensated by a sliglit inci'ei'ise in tlie 
postei'o-iiiteriial portion of nr (by a filling up, partly oi* completely, 
of the notch between cusps 5 and 7), and, consecpiently, m,^ has 
almost as iiinch to work against in the upper ]ii\v as in those 
species Avhich possess an in® ; the disappearance of iiUj is, pi'obably 
for this reason, of exti*enie rarity in the southern races. 

So fai‘ as m'^ and the notch in the posterior margin of ni" are 
concerned, the various stages represented by A . jAcm/irostris and 
janiaicensis may be tabulated as follows ; — 

(A) nr^ present on ])otIi sides : almost all A. ■pJauirosMs (94 p. ct.). 

(B) present on one side, entirely wanting on the other ; 0 p. ct. of A. plani- 
rostris. 

{€) nA entirely wanting on liotli sides : 3 p. et. of A. planirosiris ; all A. janiaU 
eennls. 

(1) Notch in hinder margin of m-, 1)etween cusps 5 and 7, ])erfeetly ])reserved 

(h e. jy distinct as in any A.rf;ihcus which possesses an nv*)': the largo 
majority (77 p. ct.) of the individuals of the northern races of A.J^mtai- 
<‘ensis[A. j. parvipes, j/ueataniens, jamaicensls^ reqncitorialis) ; a small 
minority (11 p. ct.) in the southern races (A. J. liturntm, palmarum 
prmceps]. 

(2) Notch in hinder margin of decidedly reduced : a minority (19 p. ct.) in 

the northern races ; a large number (38 p. ct.) in the .southern races of 
A. jamaieemis, 

(3) Notch in hinder margin of m- almost or completely filled up : a vanishing 

minority (4 p. ct.) in the northern ; half the number of individuals 
(51 p. ct.) in the southern races oX A. jcimaicensis. 

The subjoined table and diagram are intended to give a vie-vv 
of the gradual reduction of the notch between cusps 5 and 7 of 
ill tie various races of A, jcmiaicensis (one race, A. j.^prceceps, 
as being too poorly represented in the collections 'examined, 
is excluded from the table; it apparently agrees with its nearesi 
relatives, and 


. 

Total numher 

j Angular emargination hetween cusps 5 and 7 of m- j 
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quite or almo.sfc 
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Diagram shoAviiig the percentage of individimlsj in the races of ArtiheiisjamaicensU^ 
ill which the angular emargi nation between cusps 5 and 7 of im (former place 
of m'^) (1) is quite, or ahtiost, as pronounced as in anj' A. plmiirostris (upper 
curve), (2) has almost, or quite, disapi>eared (lower curve). 

Tragus. — In most individuals there are 4 or 5 quite small 
serrations on the outer margin of the tragus, above the median 
projection ; the serrations may be sharp, but as a rule they are 
more or less rounded off, rather often reduced to inconspicuous 
nodules ; very often the number is reduced to 3 (geneiTilIy by 
obliteration of the lower ones), rarely to 2, and still more rarely 
ail serrations are almost obliterated, the margin from the median 
projection to the tip of the tragus being practically simple. There 
is every transition betw^een tliese sfciges, and they occur in all 
races. 

Nose4eams. — According to Dobson ^4. jmnaicensis (A. perspi- 
cillatus in his ‘ Catalogue ’) is ‘‘ at once distinguished from 
A. planirostris by having the front ma,rgin of the horseshoe 
“ completely bound down to the muzzle, in some individuals even 
coniiient with its integument/' wdiereas in A. plmiirostris the 
margin is free, separated from the muzzle, straight, unnotched.” 
This" character is thoroughly untrustworthy. First, in the same 
geogi’apliical race of A, jmnaiceAisiSj often in individuals obtained 
on the same spot, all transitions can be found, from a horseshoe 
with the front margin as free as in any to a horse- 

shoe ■with the front margin completely continuous with the 
integuraeiit of the muzzle, as shown in the table, p. 254 (based 
exclusively , on ■ specimens- preserved- in alcohol). ■■ Second, in 
d. front margin, is, as a rule, more or less free, 

biff individuals occur in which it is so completely bound down as 
to be almost confluent with the mtegumeiff of the miizzle.—The 
front margin of the' liorseshoe 'is/ofte'n simple, sometimes- more- or 
'less'Crenulate the, creii illations '■extend not rarely over' the, vvh.ole 
of the lateral margins, sometimes even- over a smaller or greater 
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part of the lancet. The lateral ma.rgins of the lioivseslioe are 
soiiietiiiies turned up so as to form a fold ; in some indiTidiials 
they even show some indications of an emargination. 


irroiit ttiarg’iii of liorseslioo 



quitej or almo.st, as 
free as in any 

A. planh'ostris. 

rather more dediiitely 
faistened down, but 
still distinctly 
projecting. 

almo.st completely, or 
(giite completely,' fa'stenoil 
down to, or contluont 
rvitli, muzzle. 

parin^es 

Cuba (2). 

Cuba (10). 

Cuba (1). 

yueatamcm 


Yucatan (3). 

Yucatan (1), 

jamaieensis 

Hondura.s (1). 

Nicaragua (1). 

Nicaragua (1). 

Old Providence L (3). 

Honduras (1). 

Chiapas (2). 


Jamaica (1). 

Guatemala (1). 

Oaxaca, (2). 


Porto, Rico (6). 

Campeche (3). 

Chiapas (1). 

AYra Cruz (1). 

Old Providence I. (2). 
Jamaica (o). 

Porto Rico (5). 

St. Kitts (1). 

Vera Cruz (1). 

Morelos (3). 

San Domingo (1). 

Porto Rico (1). 

iitjtiatorialis 


Ecuador (1). 


lUii7'afm 

Paraguay (1). 

Paraguay (1). ! 

Panina (1). 

Para (1). 

Paraguay (5). , 

j Sta. Cathariua (1), 

palmarnni ... ....... 

Venezuela (2). 

Venezuela (2). i 

Trinidad (2). « 

St. Vincent I. (1). 

Costa Rica (1). 
Nicaragua (1). 
Guatemala (1). 

Costa 'Rica (3). 
Guatemala (3). 

Jalisco (1). 

p)meeps.,. 


Guadeloupe (2). j 

Dominica (1). 

All races (94;) 

18 p. ct. ' 

48 p. ct. ^ 

i ''34p. ct. 


— The proj)ortionate length of the metaearpals 
and phalanges is quite as iii A. ; so complete is the 

similarity that the wing-indices of. the latter species could be 
substituted for those of J. jmnaicensis without any appreciable 
error (see the table on p, 310), 

on limhs mid meinbranes. — Upper side of proximal two 
thirds (or half ) of foreai'm, upper side of lateral membranes next 
to body, of metacarpal of poliex, of femur, ti]:)ia, foot, and inter* 
femoral (a narrower or broader distal portion excepted), under 
side of proximal half of ioraarm and of proximal portion of inter- 
iemoml, very distinctly haired.'", 

■ . In; the . noi*thern ■ , races the-, upper .side of, the . tibia, ' ''and inter- 
femoral are generally, 'more 'sparsely" haired than in' the southern' 
.races,"- sometimes' almost naked.,' . 

, -Cb?ow,.---,T'here us, 0 -^^^ colour difference between 
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B.iid iD<livT<lM;i]s ; furtiier, souie \\‘M‘jatic)ii in tlie 

<level4;)piiieiit of tlie siipraorl'jifcal ami striph'S, |,)artiy 

quite iudividua'l, partly <Ieipeiideut on age, a,ii(l partly on tiie race 
to wliieli tlie iiidividiitils l:)eloug ; ami last, there is a. certain 
colour difference between A.j. pai'clpes^ ynoataaicus^ jamaicensis^ 
and a¥piuUorl(dis (i. e. the northern races) on one side, .1. j. litu- 
ratm and pcdmarum (the southern races) on the other side. It 
has therefore proved convenient to give the description of the 
coloration under the following ff%'e headings : — dark-coloured 
individuals ; lighter-coloured indiviiluals ; indication of dorsal 
stiipe and white ear-edgings ; facial stripes ; concluding remarks 
on the colour. 

Darh-Goloiired incliviclimls. — Upper side, from the shoulder 
region backwar*d, dank smoky biown, almost blac*kish brown, 
tills colour confined to the distal third or fourtly of the hairs; 
base of liairs slate. On tlie anterior part of the upi)er side, from 
tlie shoulder region forward, the hair-bases are as a rule dis- 
tinctly liglitei', almost smoke-grey. Under side dark smoke-grey 
or brownish smoke-grey, with a peculiarly grizzled appearance, 
owing to the short whitish or greyish-white tips to the hairs. 
Tips of wings (region of third, or second and third phalanges of 
tliirii digit) generally light-coloured (whitish or yellowish white). 

This is the extreme of the dark colour-type in fully adult 
individuals (young, not full-grown indi\fidnals are still a shade 
darker or duller). It occurs in all races, but is especially common, 
and much more frequently retained (or retained in a slightly 
lighter shade) throughout the whole life, in the northern 
than in the southern races; about 75 p. ct. of the fully adult 
specimens examined of the northern races are “ dark,’’ as against 
only 25 p, ct. in the southern races. By advancing age (the 
precise period varying considerably) the colour becomes gradually 
of a somewhat lighter shade, even in those individuals which 
never assume the proper “ light pfiiase ” described below. 

LigJhter-coloiiTedind^^^ — Upper side, from shoulder region 

backward, Front’s brown, base of hairs almost wood-brown. On 
tlie shoulder region and neck the Front’s brown hair-tips are 
generally very short or altogether wanting, the wood -brown 
groiiiid”Colom‘ of the fur therefore more or less, or completely, 
exposed, producing .an. often very ''strong contiust between the 
anterioi* and posterior parts of the dorsal surface. Under side dull 
brown, base of hairs 'very little, or. not -at all, lightei’; extreme 
tips of haira g.enerally whitish or gi*,ey ish.wdiite. .Tips of .wings 
as in .dark-coloured individuals. . 

'This is, very nearly the extreme of .'the light colour.: ' Tiie hair- 
bases, on. the siioulder region and neck are" -in soineispecimons '-stili 
ligdlten^ than .^‘'\vood-brown,’’,alm'Ost 'yello'W'ish'. white. ' 

The' dark extreme .described 'above '..and., the 'light, extreme here 
under consideration' 'are .very ,' different indeed, ' ' but there is 
absolutely ' no, sharp line of ..separation- 'between'' 'them ; ', they are 
xminected by "many ;.,iiiterme'diate' ,, stages. ... ' ' Putting '..'ashle all 
'''FRoc,:'£Joo'mBoc.~-~T9^^^ Isro;'.XYI'L 
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variations of sliade, the principal stages are tliese three: dark 
siiioky brown (daih type), Vandyck-I^rown (intei*mediate stage), 
Proiit’s ].>i*own (liglit type). 

Tire light colour ty^pe occurs in all races, Iriit mucli more fi’e- 
qiientlj in the south ei*n than in the nortliern races; about 
75 p. ct. of the fully adult specimens examined of the southern 
races (representing many difierent stages of wear of the teetli) are 
light “Coloured, as against only 25 p. ct. of the northern ra.ces. 

The subjoined table (p. 257) gives a statistical view of tlie 
number of dark and light coloured individuals in tire large series 
examined. It is based exclusively on fully adult individuals (distal 
epiphyses of metacarpals ossified), and exclusively on dried skins, 
no spirit -specinieiis, however well preserved, having been taken 
into account. It will be noticed that 62 p. ct. of the avarTable 
individuals of the southern races have the teeth from slightly 
worn to much worn, whereas the same is the case with <a some- 
what smaller percentage (50 p. ct.) of the noitheiTi races ; it may, 
perhaps, have slightly exaggerated the final results, but a glance 
at the talale will be sufficient to prove that it cannot have had 
any essential infiuence on the conclusions, wliicli may he epito- 
mised as follows : — (1) Light-coloured individuals are much more 
common in the southern than in the northern races : (2) of 30 
individuals of the northern races which, thongh fully adult, have 
the teeth unworn or practically unworn, 28 are dai'k-coloiirecl ; 
of 20 individuals of the southern races, of corresponding age, only 
half the number are dark-coloured : (3) of 20 specimens of the 
northern luces with the teeth slightly or somewhat worn, 12 ai*e 
ciark-coloured ; of 18 specimens of the southern races of corre- 
sponding age, none are clark-coloiired : (4) of 9 specimens of the 
northern races with the teeth well worn oi* much worn, 4 ai‘e 
clark-coloured ; of 15 specimens of the southern races of coire- 
spondiiig age, 2 only are dark-coloured. These two conclusions 
therefore, would seem to be well founded : that there is a well- 
marked average difierence of colour ])etween nortliern and southern 
races ; and that the light colour type, though sometimes (par- 
ticularly ill the southern races) oceurring in adult individuals 
with' unworn teetli, is especially characteristic of tlie somewhat 
■more advanced age. 

■ Immature individuals are always dai‘k-eoloured ; of tlie noi'tliern 
races the large majority of adult and aged individimls are dark- 
colmired, of the southern races a minority only. From tills it is 
: concluded ■ that the northern races have also in this respect 
remained in a sliglitly more primitive stage than the southern 
forms. One of the following paragraphs will show that a closer 
study' of the; development of the' head-stripes in, tliese two groups 
of ' races leads to the Sam©' conclusion. ■ 

Iiulication,of .dofsai stripe white eajr-e%?*ngs.---One speei- 
^ men of' San "V'icente,. Chiapas, 'Mexico,' 
teeth iniieli worn, fur rather light-coloured, IJ.S. N. M. no, 133044) 
has a short longitmlinal stripe on the hinder part of the hack. 
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Dark and light colonred indAvld/mds, 



Total 
mimher 
of skins 
of adults. 

1111 worn or 
practical]^' 
unworn. 

Teeth 

slightly or 
somewhat 
worn. 

well worn 
or 

much worn 

All ages of 
fully juliilt 
; individinils. 

■parvipes 

9 

darker 3, 

darker 3, 

darker 2, 

1 i 

! darker 8, 



lisrhter 0. 

lighter 1. 

lighter 0. 

lighter 1. 

ynerifaniem 

9 

darker 5, 

darker 1, 


darker 6, 



lio-liter 0. 

lighter 3. 


lighter 3. ■ 

jania}eensi.<^ 

.'56 

darker 19, 

darker 7-, 

darker 1, 

darker 27, 



ligditer 2. 

; lighter 3. 

lighter 4. j 

i lighter 9. : 

cPfjHatonaJis 

5 

darker 1, 

darker 1, 

darker 1, ! 

darker 3, i 



lighter 0. 

. lighter 1. 

lighter 1. 

' lighter 2. ^ 

tilnraftfs 

30 

darker 9, 

: darker 0, 

darker 1, 

darker 10, 



lighter 6. 

lighter 10. 

; lighter 4. 

lighter 20. 

jmlmarmn 

23 ; 

; darker 1, 

darker 0, 

darker 1, 

> darker 2, 



lighter 4. 

lighter 10. 

, lighter 9. 

i 

; ligiiter 21. 

! Northern races 

,i 59 

darker 28, 

darker 12, 

' darker 4, : 

darker 75 p. ct. 



lighter 2. 

lighter 8. 

lighter 5. ‘ 

lighter 25 p. et. ' 

; South oni races ... 

53 

: darker 10, 

darker 0, 

: darker 2, ' 

darker 23 p. ct. 

1 

,, 

lighter 10. 

lighter 18. 

: lighter ik 

; lighter 77 p. ct. 


The anomaly is worth noticing, because it recalls the white 
dorsal stripe characteristic of many species of the moi*e primitive 
genus Ycmipyro 2 )s (and of Urodei'ma). 

A few individuals sho-w some slight trace of a narrow "white 
margin to the ears, a featime of common occiirrence in those 
species of Artibei(>s which possess | molars. 

Facial stripes , — Many individuals have t-^vo pairs of whitish 
or yellowish-white, longitudinal stripes on the head, viz. a pair 
of supraorbital stripes from the base of the lancet, passing above 
the eye, to a point above the inner side of the eai'S ;• and a pair 
of infraorbital stripes from the angle of the month "fco the outer 
ba.se of the ears. 

There is every stage of transition, from complete absence to 
very strong development, of these facial stripes. A certain corre- 
lation exists hetw'-een the development of the supraorbital and 
infraorbital stripes ; very strong sopi-aorbital stripes are almost 
always associated with well-marked infraorbital stripes, faint 
supiaorbital stripes Avith completely wanting or indistinct infra,- 
orbital stripes. The infraorbital stripes are, almost invariably, 
markedly fainter (narrower, or more indistinct) than the supra- 
orbital stripes. . 

Immature individuals have the facial stripes less welh marked 
than adult or aged examples. As to fully adult and age<i indi- 
viduals, there is a diderence in the development of the facial 
stripes bet^weenhhe northern and southern 'mces, and "a 'difference: 
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betw€?eii d;ti‘k-coloiirecl and liglit-coloiived speciiuens : - Of 59 
fol y adult exaniples (skins) of tlie nortliem races, 5 luivo tlie 
supraorldtiil stripes ;|>ei-fectlY wanting or but \'ei‘y faintly iiuli-- 
cateid ; in 4 they are distinct, fn 2 sti-ong; couipiu'e witli this 
the soiitliein races: of 53 fully adult exaniples (skins) 5 ha\'e 
these stripes faint (or quite undeveloped), 1 distinct, and no l(‘ss 
than 49 strong oi* very strong. In all individuals of the northern 
races tlie infraorliitai stripes a.re quite wanting or, at most, veiy 
faintly indicated; in more than lialf the luinilier of sk'ins of tlie 
southern races (32 of 53) they are also faint or undevelop<3d, Init 
in 15 they are distinct, and in 6 strong. — That sti*ong facial 
stripes ai’e much more frequently a.ssociate<l with light than with. 
da,rk colour of the fur is pro^UMi by the following statistics 
Of the dark“Coloiu*ed individuals of tlie northein races scarcely 
5 p. et., of the light-coloured individuals of the same inces a.lxnrt 
25 p. ct., liave the supraorbital stripes well develo|)ed ; of the 
dark-coloured individuals of tlie southern races 75 p. ct., of tlie 
light-coloured individuals 100 p. ct., have the supraorbital stripes 
well developed. — More extensive material than j liave lieen aide 
to bring together may, of course, alter these figures somewliat, 
in one or other direction, but it is not likely that it will altei* 
the genei'al conclusion to any essential degice. — The siihjoined 
table gives the details (compare diagram p. 259). 

Erom the two facts, viz. (1) that the facial stripes are less 
developed in immatiires than in adults, less developed in tlie dark 


Facial stripes. 


1 

; Total 
i number 
of skins 
of adults. 

Supraorbital stripes , 

: 

none strong; 

or i distinct, or very 
faint. ; strong. 

I 

Infraorbital sti 

1 

none 1 

or di.stinct. 
faint. 

'ipes ■ 

strong 
or very 
strong. 

parvipes, dark 

8 

8 

0 

0 

8 

0 

0 

5, light 

A ^ . 

0 

1 

0 

1 

0 

0 

- i/iieat aniens, dark . . . 

^ a 

a 

0 

0 

a 

0 

0 

1 ,, ' light ... 

3 

. 2 

1 

; 0 

3 

0 

0 

1' Janiaicemsis, dark . . . 

27 ■ 

26 

1 

0 

27 

0 

0 1 

■ , light... 

9 

8 

1 

0 

9 

0 

■ 0 ■ 

dark.... 

3 

2 

0 

1 

3 

0 

0 , 


2 

1 

0 

1 

9. 

0 

O' 

i lifMrahiS, dark 

10 

■ 3 

0 

7. 

9 

1 . 

0 . ■' 

1 light 

20 

0 

1 

19 .; 

12 

'■4 '■ 

4 

1 pahmrmn, .dark ...... 

’ 

0 

0 

2 

, ' 1' 

1 , . 

,0. 

1 ,y „ ■ . light...... 

, 21 ■ 

0 

0 

■21 1 

' 10 

9 

, ^ 

■.2 , 

■N. races, dark 

1 . '44'.' , 

:■ 42 

■■ ■' 1 . 

'T' i 

41 

'' O' :'■ 

:'. I)'"' 

^ :%ht 

' 15 .' 

11 

■„ ■ 3 


i ". IS. ' 

.1) 


S. races, dark 

!' m ■ 

3 

■ 0 ■■ ■! 

i''-9^ 1 

i . 10 ' ; 

-2''".': 

'^■:' 0 

blight 

!■ ''41 

- 0 


40 I 

: ■ ■ . i. 

i. ;22 ■' 
i'' ■ . ■;'■, 

I3-. ",:'■: 

■' '■ . ' ."■ '. 
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than in the light colour type, and (2) much less developed in 
the noi'tlieiTi than in the southern I'aces, I conclude that the 
foi'mei-, also in this respect, occupy a. rather lower stage in the scale 
of evolution '''h 



Diagram showing the percentage of individuals, in some races of Artlheus JamaU 
aensb, in which the supraorbital stripes are distinct, strong, or very strong. 


Conclitding renuirhs on the colour. — The facts recoi'ded above 
may be briefly summed up as follow’S : — 'Adult and aged indi- 
viduals are dark smoky brown on the upper side (dark extreme), 
or Vaiid 3 ^ck-l>rown. (intermediate stage), or Front’s brown (light 
extremey, or some shade of brown intermediate between these 
three. Dark colour is, in all races, more common in younger 
adults than in aged adults. Dark-coloured individuals are pre- 
(hviiunant in .i . pwrvipes, yucatanicus^ janudcensis^ and cequu- 
iorkdis (^* nortlieni ’t races), light-coloured in A.j. lituratus and 
pcdniartmi (‘hsouthern ” races). Facial stripes are commoner and 
more strongly developed in aged individxials than in immature 
and young adults ; coiiimoner and more strongly developed in 
light-coloured than in dark-coloured individuals ; coiniaoner a;nd 
stronger in the southern races than in the northern. There is a 
certain cori’elation in the development of supra- ^rnd infraorl:>ital 
stripes : when the former are strong, the latter are as a rule 
rather well marked or, at least, not quite obsolete ; wvheii the 
former are rather indistinct, the latter are as a rule wanting. 

^ Generally si)eaHpg, facial stnpes are, no doubt a very primitive feature {iinoiig 
Vertel)imte.s, going back, as it does, to Reptiles (and being present iu a vast number of 
Birds). But each particular case caiiuot, of course, be considered only from thm 
general point of view. As a matter of fact, the individuals of A^Jammoemis^ 

s. lat. have, as pointed out above, the facial stripes much less dtu'cloped than the 
adults, and we are therefore compelled to assume that this ])rimitive feature has, for 
some reason or other, Ijeen lost in that type of Bat, (or its predecessors'! from vvlncli 
the living A. /cmamejisns: originat^^^ and that now there is again a tendency to 
reversion to the old feature in adult iudividuals. 
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Range, — -From S. Brazil, Paraguay, and Ptani, to Centi'al 
Mexico (Jalisco), including the West Inxlies; no iiidispntalde 
record from Guiana, 

Races, — Seven races of Ariiheus jamadcenm^ are desci*il)erl below, 
viz., A, j. parvipes^ yn^ataaiicm^ jamaicensis, cequaikrn^^^^ 
tliese four, as being probably of Central Aineiacan and West 
Indian origm, may be conveniently called the nortliein races ; 
fiirtlier, A . J. Utiiratus, palniarimi^ and jmeceps ; tliese tlii'ee, as 
being pi'ol^ably of Soutli American origin, rna}^ be called the 
“ soutlierii ’’ races. 

Remarks. — A, ja/maicensis is at once distinguishable from idl 
other species of the genus by the combination of these two 
charactei's : molars -gr, maxillary tooth -row 9*3-1 2 '2 m,in. ; tlie 
first character excludes all species with the exception of A. glaucus 
and tmtso 7 iij Avhich possess a small m,, ; tlie second chaiuctei* 
excludes the two latter species, A. glaucus and watsoni being very 
much smallei* (maxillary tooth- row 6*5-7 mm.) 

There is no reliable external character by which A. ja/mmcensis, 
all races taken togethei*, can be discriminated from A . planirostris 
s. lat. ; the nose-leaves, ears, wing-structin*e, coloration, even the 
dimensions, are practically identical; to the larger races of 
i.jcmiaice/usis cori'esi^ond the large A.planir 

rostris fallax ; to the small races of A . J. jcmiaicensis {q)arinpesy 
pucatmiiGuSj jamaicensis) the small races of h . planirostris ('plan i- 
Q^ostrk, trinitaiisj &c.) ; A. jamaiceiisis might properly be described 
as an “ ^1. plmiirostris ” which has permanently lost m**, Dobson’s 
way of disciiminating the two species externally — the front 
margin of the horseshoe free in A. planwostris, bound down to the 
muzzle in pe7\sp{eiUaius {A. jamaicen8is)-~-woiild in 6(> p, ct. 
of cases lead to wrong or doubtful identification. 

But the matter becomes rather diherent when considering eaeli 
race of A. jamaicensis separately. Brazil is inhabited by the 
large A. y. wdiereas the race of A. planirostris occurring 

in tlie >same region (A. p, pkmirosiris) is considera.bly smallei*, so 
that only in very rare instances is there any difficulty at all in dis- 
criminating these two forms. Guiana is inhabited ly the largest 
race known of A. planRostr is (A, p, fallax) ; ui,ja7riaicensis is as yet 
not recorded with certainty from Guiana, and pei'hfips it lias not 
spread to that country. In Venezuela much tlie same contrast 
obtains as in Brazil, A.y. palmarmn being as a rule consideralily 
larger than A . p. pjlamrostris, A . Jamaicensis has spread over the 
whole of the W est Indies {par'mpesjjmnaicensis, qmeceps ) ; A npla/ni- 
is' totally absent from the West Indies ; proper, having 
,, spi^ead "Only over the Venezuelan coast, islands, as ' far as G'renada; 
Only Central .America, and Mexico are. inhabited by certain small 
forms oi .A. Jamiaicemis {jamaicensis^ . ytmdaniciis) whieli ex- 
ternallj^, as a rule, are so completely like the small race of 
' .A, plmiirostr is ydanirostris) living . in 'the same .region, 'aS' not ■ to. 
be .distinguishahle wM examination uA "the, teetliV'.f 
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AirriliEUS jaMxVicjensis PxVrvipes Reliru 

182S. Fhifllostoma Jamaieensc Leacli, Horsfield, Zool. Joiini, iii. (April to July, 
1827) pp. 238-40. — Macleay’s specimens from Cuba. 

1872. Artiheus persplcc>iktl'une (sic), 0. J. Maynard, Bull. Essex Inst. iv. no. 10^ 
p. 144 (Oct. lS72).~Key West, Florida. 

1878. Arfibens perspieillatiis (partiui, not L.), Dobson, Cat. Chiro Brit. Miis. 
pp. 519-20. 

1878. Artibeiis niaeleapli Dobson (from Gray^’s MS.), op cit. p» 520, speci- 
mens h.-h. — Cuba. — Homen imdum. 

1902. Artiheus parvipes Eelm, Proc, Ac. N. Sci. Pkilad. px>. 639-40 (12 Oct. 1902), 
— Type locality : Santiago de Cuba. 

Diagnosis . — Tlie smallest form of A. jamaicGnsis: zygomatic 
width of skull 15’ 5-1 7 mm, (average 16*1) ; maxillary tooth-row 
9*3-10 mm. (average 9*7) ; forea,rm 54-60 mm. (average 56'8). 

General characters. — The angular emarginatioii lietween cusps 
5 and 7 of in" is generally as well ma,rked as in a^nj A . plcmi- 
rostris. The coloration of the fur of the upper side is generally of 
the dark type, but light- coloured individuals occasionally occur. 
The facial stripes are usually obsolete or faint. 

A. j. ‘parvipes iiudi yuGatmdciLS ^ — There is only a ra,ther small 
average difference between A . j. and A . j. yucatanicus. 

The skull of is generally a trifle smaller (total length 

26*9 mm., as against 27*4 mm. in yiicatanietis) and more deli- 
cately built (zygomatic width 16*1 mm., against 16*8 mm.) ; the 
difference in the size of the teeth is infinitesimal (maxillary tooth- 
row 9*7 mm., against 9*9 mm.). The forearm and metacarpals 
of parvipes average 2*5 to 3 inm. shorter than in ymatcmicas ; 
also the plialanges, the tibia and foot average a little shorter. 
(See the detailed measurements, p. 264.) Being in every respect, 
save their average dimensions, perfectly similar, A. g. parvipes.^ 
and yimatmiiciis are, in rntiny cases, practically indistiiiguishal:)le, 
if the precise locality in which the specimens were obtained is 
unknown. 

A. j. pjarmpes jamaicensis. — Although there is no absolute 

difierence between A. j. •pwrinj)6s j. gcmncdcensis^ the former is 
as a rule easily distinguished by its smaller and slenderer skull 
and smaller teeth. Externally there is the same average difference 
ill dimensions between and jmnakensis as between 

pa^nnpeA 2 /ucataniciis. 

'Specimens from diffe'rent localities. — -There is no difterence 
between examples from Eastern and AVestern Ouba. 

Supposed oc6i(,rrence at Key West., Flor ida. — "While at Key West 
Island, south of Florida, in the early winter of 1870, Mr. 0. J. 
Maynard watched several . large bats. 'Hying about the city; the 
single specimen secured has since been lost, but a drawing made 
by 'Maynard enabled the late Br. Harrison Allen to, identify the" 
>species as Artiheus Linne.”'^ .The Key West' 

bats, Maynard writes, “ closely ' resembled ' in'' flight , a ,, species, 
Avhich I .had seen in Northern ' Florida' two ' years' hefora,”' If' 

* 'Genit S. .Miller, 'Jr.,' Frbc. Bost. Boc. N.-H. ,vol. xxvni., no.' 7, 'p. '214 March' 
1898... . ' 
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the identifleatioii, is correetj it Mppears natvnnl to wiippose thati 
the Key West liat was A. j, parm/pes, aiirl that, coiiseijiieiitly, 
the range of this form extends to the islets hetwecvii. (Jul)a. in id 
.Florida, perhaps to peninsular FJorida, tlie Hora, and t’liiina of 
the soiitiiern part of wliieli has, as well known, a snl:iti*o|)ica,l 
cliaiuctei*. 

Spexiinens examined. — 25 specimens (9 skins) and 12 slviills, 
from the following localities :■ — 

Britisli Miisenni : — Cuba (4). Skulls of B sj^ecimens. 

IJ.S, National Miiseirm. -W. Culia : El Ciiaina (B) ; San 
Diego de los Banos (5); Gimnajay (6); Mariel (1). — E. C(i1>a : 
Baraco::i (2); El Gobre (4). — 9 skulls from ])i*actieal]y all tlie 
localities eiiuiiierated . 

llwnge. — Cuba, perhaps extending to Florida. 

Relinks A, pa/rv-hpes^ 1902. — Stated to differ from tlie J;iinai(jau 
A. jarMiicemis in the smaller foreaim and tibia,, and the riaiTOwer 
and lighter built foot”; forearm on average niin.” (in 

janisiceims ^ 58*3 mm.”), tibia 20*8 min.’’ {janiaicensis 

“21*9 mm.”), foot in the type ‘‘14 mm.” (in a jamaicensis 
‘‘ 15 mm.”). “The second upper premolar is broader and with 
a heavier internal shoulder, the teeth beiiig actually broader 
than [ill] the latter possesses a, slightly larger 

skull.” 


As to the external characters given by Rehri, it must be said, — 
first, that there is no definite line of separation bet^^'een tlie 
Cuban A.jifflrrtpes and the Jamaican ff. : I have 

seen examples of jamiaieensis wdth the forearm only 57 inm. 
long, and examples of parvipes with the forearm GCi mm. ; in 
janiaimnsis the lower leg is occasionally only 22 ninn, in p(mrip)es 
sometimes 23 mm.; in jcmnaicensis the foot measures only 
15*2 mm. in length, in some parvipes as much as 16*8 mm. 
Second, the average measurements calculated liy lleim fi'om 
BIX. jKirtnpeS 'fxi^^ Bix jammcensis give a somewhat exaggerated 
idea of the difierence in size lietweeu the t-wo races ; (*ompa.i‘e 
the, table of measurements, p. 284. . Third, since especial stress 
was laid by Relin on the smaller foot in parvipes (see Ins 
paper), it nmy be well to emphasise that tins is perlrips the 
least conspicuous of the external 'differences ; tlie average' difiei- 
ence in this respect between the two forms is so^ small (h-T mm.), 
.and the a.etua,l measiu’cmeiits so frequently , o^' erlaj)ping’ ea-cl'i 
other, that, it would only .in a small minority of ' cases l:>e ims- 
sible to distinguish the two forms by the size of the foot; the 
.smaller ' foot -in ^m'ripes is ■simply a consequence of the ' smaller 
sizevof^ the aniimil*,' closer study of .the ,ta,hle of ineasiire- 
ni exits (p. 284) will show that proporiiorniidy the foot (A parvipes^ 
IS precisely of ^theisame .size 'xis 

difference nientioiied;: hy , Eehn' ' must,', either , have, been [derived 
from an individual,' aberration'. 'in .the spieeimen .examined ,',by hi'm,,' 


103670, 103693^95, ' 

10a735-^2:'t>,10373.o-3k: 113768, 113761,;' 113823,113^^^^ ' 
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or it iiiiist he ii irsistAlve : {-vs a matter of fVut., rJ'a? sfri!c*ti:i.i;e of tlie 
teetl'i ixi parripes is exiictly ns hi jHmf.nce/^sis^ but tiie size of the 
teetli on nil jivern-ge slightly siunlier ; !in<l the heel of p" is, as 
might be expcx*ted from this, not huger, Imt on no'ernge a trifle 
smaller tlian in jaxaulcensls. 


ArTIBEUS JAaiAICENSIS YUOATANIOITS J. Aa.. Alien. 


1888. Artibeus (partial, not L.) Thomas, P. Z. S. j). 129 (21 Feb. 

1888). — Cozumel Island (Yucatan). 

1897. Artiheus p&rspicillafus (partim, not L.) J. A. Allen & Chapiiuin, Bull. Am. 

Mus. Ah H. ix. Art, i. pp. 3-5 (23 Feb. 1897).— Yucatan. 

1901. Ajrtibeiis j/ifeatanieiis J. A. Alien, Bull. Am. Aius. M. H. xx. Art. 20, 
pp, 232“33 (29 June, 190 - 1 ). — Type locality : Chiclieii Itza ( Yucatan), 

Biagnosis . — Similar to A.j. parvipes, but skull and external 
ilimensions averaging a little larger. Zygomadic width of skull 
16’3--17‘2 mm, (average 16*8); niaxillaiy tooth-row 9*7-10*2 min. 
(average 9*9); forearm 56-61 mm. (average 59*6). 

General characters . — The angular emargination between cusps 
5 and 7 of in- is usually as well marked as in any A . plamrosirisj 
but individuals occur in wliicli it is distinctly reduced in size. 
The coloration of the fur of the upper side isgeneralh^ of the dark 
type, but light-coloured examples ai‘e not rare, especially among 
individuals with somewhat worn teeth. The facial stripes ai*e 
usually obsolete or faint, 

A.J. ifihccUanicus pai'Vipes . — The skull of A.j. yiicatanicm 

is generally a trifle larger (total kmgtli 27*4, as against 26*9 nini. 
in pHirvipes) and, especially, broader (z^ygomatic widtli 16*8 mm., 
against 16*1 min.); the difference in the size of the teeth is 
infinitesimal. The forearm and metaeai'pjils of yucatcmiicim ■ 
average 2*5 to 3 mm. longer than in ; also the phalanges, 

tibia, and foot average a little longer. Bee tlie detailed measure- 
inents, p. 264. — Tlie two races come so exti*emely close to each 
other, and are pi’actically so difficult to discriminate that, w'ere it 
not for their different habitat, they ought not to he kept separate. 

A. j. ymatariwus imd jam.a,ke} ms. — A.j. ymuiiamimA foiins a. 
transition between the Cuban A. j. parvipes and the Central 
American (and Mexican,^ and West Indian) A. j. jmmuce/fsis. 
Externally yucatanlcm is indistinguishable from jairmice/fsis, 
there being not even an avera,ge difference in size ; but in the 
size of the skull aiid teeth it is decidedly nearer to parvipes than 
to ja/m,idcensis. 

Specimens 6\canviued.~14: specimens' (7- skins) and 11 skulls,, 
from the fonowing localM — 

British. Museum':-— K.- AAicatan '(1) ; Oozuniel "I. (1),—- Skulls of 
both, specimens. 

. ' XJ'.B,' .National Museum^" Yucatan (4') ; Merida, Yucatan ".(I)'* 
Progreso, Yucatan' {A) ; 'Chichen Itza, Yucatan (3) Belize:(l).—" 
9 skidls, froin '' all tlm localities ■eniunerated.b ' ' ■ 

^ U.a N. M. nos. 11445 .(37647)1 168163-55,, 108489-91, 1431,19-22*. ' ..' 
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Ka/iige. — Yiieatiiii, including the coast isiands. TJie only speci- 
iiieii exaiiiiiied from Belize is referable to J. j. yumiamcus. 
Oertaiii specimens from Caiiipeclie come very near to this race. 

J. A. Allen's A. — In 1897 {1>. s. c), Allen and 

Cliapmaii recorded four specimens of Artiheus yj^rspicillatus ” 
[xi. jmnaicensis Leach; si. carpohgiis Gosse) from Oliichen Itza., 
Yneataii. In 1904 (I s. c.), Alien selected one of these examples 
jis tlie type of a new species, A. yucatanicus. In size and colour, 
he writes, it resembles "Ahe West Indian forms of the genus, 
especially A. par tipes of Cuba, from which it is not readily distin- 
guisliable ; ‘Aoiir skulls of A. par vipes measure the same [viz. 
27 .mm.] in total length, but a little less in zygomatic width.’’ 
Allen does not enter into further details as to the differential 
cliaractei’s of the new species. (The forearm measures, according 
to xVlleii, 55 mnn, the third metacarpal 57 niiii. ; the latter must, 
of course, be a misprint, if the former is correct.) 

Measiirernents of A. j. parvipes cmd yiicatanicns. 


!' 



A. 

J. parvipes. ■ 

AJ 

yueatankus. 


25 adiilt.s. 



14 adults, 




12 skulls. 



12 skulls. 



Mix. 

ALvx. 

Med. 

Mix. 

M.ix. 

Med. 


min. 

mm. 

mm. 

mm. 

mm. 

mm. 1 

Skull, total lensftli, to front of c... 

26 

27*3 

26*9 ’ 

26*2 

28*3 

27*4 j 

„ mastoid width 

14 

15 

14*4 

14*2 

15 

14*6 1 

„ width of Imiiioaiso ... 

11*8 

12*8 

12*1 

11*7 

T2*8 

12*3 ! 

zyjt'oma tie , width 

15*5 

17 

16*1 

10*3 

17*2 

16*8 

„ maxillarv width, across 

11*2 

12*3 

11*8 

11*5 

12*8 

12*1 

„ across ei» "Ilk of canines .. 

7*2 

8 

7*5 

7*3 

8 

7*7 ' 

Maiulihle. to front of iiie 

18 

19 

18*4 

18 

19*7 

18*9 

Upper teeth, c-iii- 

9*3 

10 

97 

9*7 

10*2 

9*9 

Lower teeth, c-m-j, 

10*2 

10*7 

10*4 

10*2 

11 

10*7 ^ 

lAr-couch, }epg:th, imior margin 

13*2 

15*5 

14*4 

14 

14*5 


„ length, outer margin 

19 

21*5 

20*3 

, 19*8 

21 


. V, width ' ■ 

i 13 

15*5 

14*2 

i 13*7 

13*7 


Tragus, length ■... 

i 6*2 

7*2 

6*8 

6*8 



Lmcet, length 

8*5 

10 

9*3 

' /8'5 

9 


.width ■ 

6 

7 

" '6*4 ' 

.7 

7*5 


.Horseshoe, width .. 

6*2 

8 

7*3 ! 

: 7*5 

7*8 


.Forrarm 

54 

60 

56*8 : 

56 

61 

59*6 

IMkx 

12*5 

14*5 

13*9 

13*2 

14*3 

.13*7 

Brd metacarpal 

" 48' ■ 

55 

51*3 

•' 50 

55*2 

..53*8 

HP 

13*5 

18 

16*3 

i 16*2 

. 18'*8 

17*2 

IIP " 

■■.24*5: 

29*5 

■ "27*3 

i 26*7: 

30*2'. 

28*8 : 

HP 

12*8 

16*8 

14*5 

: 13*2 

15*2 

'14*6 

4th metacarpal,. 

: 47*2 

53*8 

■50*2 

.48*8 

.54*7 

53 

I VI 

12*2 

15*8 

14*5 

!| .14. 

'■ .. . 16*3: 

15*3' 

IX- 

dl6*2 

20*5 

,17*9. 

'.17*8 

.".207 

'' 19' ’ 

otii inetariirpal 

. .48*2. 

56 

51*9 

ii 50"' 

"5:6 . 

"54*5 

V3 

10*7 

.■ '-12-2 

1T3 

|i 10*8 

' 12*8 ■ 

" 117 . 

.V- 

'■■1.2' 

. 15 ■ 

■ 13*6. 

:i3 

■'' '.'16.;'' 

14*6' .! 

liiterfeiHora] 

. 10 

17 

14*1 

14*8 



I.iOw«* leg .'..v. 

. 20*7 

23 

21*6 

1 "2l*3' 

23 

.'"■"22*2.: i 

'Fcioli, with' claws ... . .■ ■: .... . , : . , . . 

. 14 

16*8 

15*4 


17 

15*7 ' 

'..Calcar ' .. .. .',i . 

.'i '-M 


6*4 

pm''' 

62 
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A*s a.li'eady pointed out aOove, ^ 1 . j, i/ttviiiaii'cm i.s .siuiiiai* 
to A.j. 2'^riyipe8 imd jaiyLakensJs in every respect ,‘i small 
average difference in size ; in tlie size of tlie skull and teetli it 
comes extremely near to tbe former ince, in external dimen- 
sions it is indistinguislmble from the latter. A.j. yiicatmticas 
therefore, cannot be considered n distinct species ; it forms, in 
its cliaiueters as in its geographical lial)itat, a transition Ijetweeii 
the two races, and is in some cases practically inseparable from 
either. 

Artieeus jamaigexsis jamaioexsis Leacli. 

1821. Artibeus Aamawensis Leach, Trans. Linn. Soc. xiii. i>t. i. i). 75 (mul 7 March, 
1820). — Type locality : Jamaica. 

1821. Ma(k(tmHs Lewisn Leach, t. c. pp. 81“S2. — Type locality; Januiica. 

1851. Jj'tihtms carpolcgus Go.sse, A Naturalist’s tSojonrn in Jamaica, pp. 271, 272 
(footnote), pi. vi. tig. 5. — Type locality : Jarn-.iica. 

1861. A7'atibeus pej's pie Hiatus (not L.) Tomes, P. Z. S. {20 Pel). 1861) p. 61. — 
Janiaica (W. Osbiirii's specimens). 

1805. Ai’ctlbeus carjwlegus Gosse, W. Oshurn, P. Z. S. (24 Jan, 1865) i)p. 64—67. — 
Jamaica (liahits). 

1800. Arctibeus jmnaice^isis Xjeach, Peters, MB. Akad. Berlin (13 July 1865), 

P* ■ . 

1878. Artiheus perspi cilia ttis (partiin, not L.) Dobson, Cat. Chir. Brit. Mus. 
pp. 519-20. — Jamaica, S. Domingo, Mexico, Central America (partim). 

1889. De^'niamira eva Cope, American Naturalist, vol. xxiii. no. 266, i). 130 (Fel). 

1889), — Type locality : 8t. Martins, W. I . 

1890. A7'tibeus coryi J. A. Allen, Bull. Am. Mus. N. H. iii. no. i. p. 173, cf. 

pp. 171-72 (14 Nov. 1890). — Typo locality; St. Andrew’s X- 
1896. A)''tibeiis perspicillatits (not Ij.) Elliot, Field Col. Mus., Zool. Ser. vol. i. 

no. 3, p. 82 (May 1896). — San Domingo, VVM. 

1902. A‘7*tibeus mte7'7nedms J. A. Allen (partim), Outram Bangs, Bull. Mus. Comp. 

Zool. xxxix. no. 2, p. 50 (April 1902). — Bogava, Chiriqui (the smaller 
specimens). 

1904. A}'tihe' 2 is msularis J. A. Allen, Bull. Am. Mus. N. H. xx. xVrt. 20, jip. 231- 
32 (29 June, 1904). — Type locality: St. Kitts, W.l, 

Diagnosis . — Similar to M. j. yuratemiciis^ hut tlie skull, on 
average, a little larger and more heavily built, the teetli a little 
larger. Zygomatic width 16‘2--18*2 mm. (average 17*4) ; maxillary 
tooth-row 9-8-11 ixmi. (average 10*3); forearm 56-5-65 mm. 
(average 60-1). 

General characters,— -The ongiilar emarginat ion between cusps 
5 and 7 of nff (reminiscent of the missing nd) is in 75 p. ct. of 
the large number of skulls examined as strongly pronounced as 
in any of those species (A. which 

possess an in ; in only about 20 p. ct. it is distinctly reduced in 
size, and in 4 or 5 p. ct. it has almost disappeared. The colora- 
tion of tlie fur of the upper side of the body is genei-ally of the 
diii'k type, even in individuals with somewhat worii teeth ; 
specimens of the light colour type are rare ainong full-gTown 
individuals with unworn teeth, become luther more common 
among those with somewhat worn teeth, and appear to be pre^ 
dominant among those with much worn teeth. Tlie supi*aorhital 
stripes are almost always undeyeloped or faint, rarely distinct, 
never (so far as the available material goes) very strong; the 
infraorbital stiipes ai*e always undeveloped or faint. 

A. j. jamaicensis and closely allied for^ns. — ISTeitlier in structure 
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nor in colour is tliere any difference between A. j. j(mn(dcensis'i^n<l 
its closest allies. J . j. yimitamciis and j^,?n.rry;e,S‘ ; there is a. 
distiiiet a;cera,ge ilifierence in size, small though it is. The details 
have been laietiy conimented upon in the descriptions of the two 
latter races (pp. 261 and 263), and are expressed in the table of 
iiiea.siu’eiiients, p. 284. 

jSpecimens from different localities. — A. f jamalcensis covei'S a 
much wider area than the two foregoing races {pmatanicusy 
parvipes). It is distributed over the whole of Central America, 
iiiciuding the outlying* small islands (St. Andrew’s, Old Providence), 
and S. Mexico, at least as far as Morelos; further, over Jamaica, 
San ])oniiiigo, Porto Eico, and the smaller islands east of this 
lattei', at least as far as Bt. Kitts. I have carefully compared 
speciiaens (skulls, spirit-specimens, skins) from all these places, 
and am unjible to find the slightest indication of a, cliSerence. It 
is very easy, indeed, to contrast a smalier-skulled (smaller-toothed) 
iudividiial from one place with a larger-skulled (larger-toothed) 
from another continental place or another island, a smaller-winged 
with a larger-winged, a darker-coloured with a lighter-coloured, 
or a specimen W’ith short with a specimen with long interfemoral. 
When niJiteiiai is scarce, <lifierences of this kind may very easily 
lead (and, in faet, have led) to separation of different forms or 
even species ; but whenever the various localities have been 
represented l)y a siifiiciently extensive series in the material 
examined by me (as has been the case with Central America, 
S. Mexico, Jaiiiaica, Porto Rico, St. Andrew’s Island, Old Provi- 
deiiee Islaml), I have found the range of individual variation to 
1)6 precisely the same within each particular locality ; there is no 
difl:‘ei»eiice wliatevei* in structure nor in coloration, and there is 
not even an avemge difference in size. 

Ill tlie eoiiiparative table of measurements below (p. 269) the 
specimens liai'e been.-aii’anged under seven headings, viz., Oenti*al 
Anieii«i ;( Panama., Nicaragua, .Honduras, Euatan I., Guate- 
mala), 3. Mexico (Campeclie, Chiapas, Tehuantepec, Oaxaca, Yera 
;Cia:iz^:^Moreios, Mexico" Porto Rico, Ban Domingo, 

,,St. ..Kitts, Bt. Aiidreiv’s and Old Providence Islands. Prom each of 
these. seven fireas are, given the- minimum, inaxiinum, and average 
measurements ^'( the latter .not. for . the .few available specimens 
from Ban .Domingo and Bt, Kitts), The table shows the complete 
accordance in the size of individuals from these seven areas',^' 

To prevent wrong identi.fication it- i.s' important to. emphasise 
that Centred AmBricti Is hduihited by tito ought, not 

to be (but hitherto have always -'been) confused, viz. the smaller 
(truly indigenous) A. j. jamaicensis -the larger A. j, palmarum 
(an inmiigmit from south). 

specimens- -(58. skins) and 76 skulls, 

from the following localities 

Britisji Mmmiii Nicaragua : Oorinto (l).---Honduras : Half- 
Moon Key (1); Euatan Island (5).*— -Guatemala : Duenas (1).— - 

Mexico’’^ (I)*---St. Andrew^s 'jfeland (3),^ Jamaica (17),-— Ban 
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Domingo (2). — Porto Rico (2).- ■■■■-29 ski ills, from nil the localities 
eniimera.ted. 

IT. 8. ^rational Museum^" ; — Pananin- : Ooloii (1 ). — Nicaragua, : 
Greytown (1); Escondido River. 50 miles from Blriefields ( 1).— 
Guatemala: Peteii (1). — Gampecbe : Apazote, iiear Johaliiin (4). 
— Obiapas ; Palenqiie ( 7) ; San Bartolome (4) ; San Yiceiite (4). — 
Tehuantepec (1). — Oaxaca: Santo Domingo (4), — Yei-a Ciniz ; 
Tuxtla (1) ; Mirador (1). — Morelos (3). — Old Providence Island 
(5). — Jainaica, various places (9). — San Domingo (1). — Porto Rico, 
various places (23). — St. Kitts Island (1). — 47 skulls, from idl tlie 
localities enumerated. 

Rcvnge . — Central America and S. Mexico, as far noi tli as Morelos, 
and exclusive of Yucatan ; St. Andi-evv’s and Old Pro\Idence 
Islands ; Jamaica, San Domingo, Porto Rico, as far east as 
St. Kitts. 

Leach’s A. jmnaieensis^ 1821. — The probe, bie type, the skin 
(unregistered) of an adult individual from Jamaica ” in 
Dobson’s Catalogue, p. 520), with skull (“^^ ”), is in tlie Britisli 
Museum. 

Leach’s Madatmus 1821. —The type, in the British 

Museum (skin, with skull ; unregistered ; “ & ” in Dobson’s Cata- 
logue, p. 520), is a very young A. j. jcwiaicensis, sent from 
Jamaica by W. Lewis. The peculiarities which led Leach to 
regard it as a distinct species (and genus) are clue to the 
immaturity of the individual. 

Gosse’s A. carpolef/iis, 1851. — Based on a cT ad., obtained by 
Gosse at Content, Jamaica, preserved in alcohol; Brit. Mus. 
no. 47.12.27.13. IiicHsti nguishable from Leach’s J . j cmimcemis. 
The Bat now called Ariteus ackrcidophihis was described by Gosse 
under three names: — A, jcmiaicensls Leach (of whieh he had only 
Horsfield’s description in Zool. Joium. iii. (1828) p. 238 for com- 
parison), A. aehrado 2 :)MI/ns Gosse, and A. sidpimreus Gos^^e (light 
phase); the true A. ja7naicensiH Leach he described under a new 
name, A. cmpolegim Gosse. 

Qopen eva^ 1889.— -Founded on two adult males, 

fi'om the island of St. Martins, West Indies, now in the eol lection 
of the Academy of Katural Sciences, Philadelphia. Tliey were 
stated by Cope to have f molars only, and therefore referred by 
Mm to the genus ’’ x^est of the description 

(lip tubercles, nose-leaves, ears, interf amoral, fur, colour, dimen- 
sions) is that of an ordinary A , y . jcmxiice/usis ; forearm 59, 
tibia 21, foot 17 mm. ; no description nor inciasuremeiits of 
the skull,— The types were re-examined by Relin , in i 900 t ? 

'■ ■'«= IT.S.'N.-M'i. nos. :— 8671' (9387), .. 11187, 13220 (37912), 14305, 14410,14412-13, 
14416, 14753,(37811), 16332 (23360), ■■53063, 6^82-83, 70^'.131, 70453,, ■73226, 73265,, 
88280, 88282-84, 88310-15, 88349, 86352-63, 88392-93, 96182, 100192, 100199, 
100202, 100204, 102458, 108025, 108232, 108234, 108336, 108238-39, 108242, 110939, 
112122, 112124, 112131-34, 112136-37, 113442, 113927-29, 114038, 122130-32, 

■ 133042-45, 133050, 133052-54, 147135-36. 

t James A. G-. Eelin, “ Notes oa Gliiroptem/’ Proc. Ac. Nat. Sci. Philiuk, Dec. 1900, 
P13. 758-59 (9 Feb. 1901). 
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wlio, on extracting the skull of one of the specimens, found it to 
lia-ve -r, nioiars : thus tlie only flilierence between I). and 
A, j. Jamcneen^is to l:>e derived from Copes description pinves to 
l:>e iimigiiiaiT. According to Reiin, the skull measures 27*6 mm. 
(total lengtli), the zygomatic width 17, the forearm t)2, tibia 24, 
foot 14, measiirements wbieli fail completely within the limits of 
A.j.jamaie(rjms. Cope found the iiiterfeiiioral ‘Aiotched to a 
line opposite the middle of tlie tibia ; Rehn writes that it is 
‘•pof iiUK.di greater expanse than either [in] or 

plamrostrisA a;ml this is evidently his only reason to keep 

D. eva .-e] >arate ; 1:>ut tliere is in this respect a, very great 
individual variation: in 7 spirit- speeiniens of A. j. 
from Jaiiiaica the length of the interfemoral, measured in the 
middle line, varies betw'een 11*2 and 19 mrm ; a, similar variation 
is found in specimens of A. j. jarnaicensis from otlier places, as well 
as in other races of the species. A. ;/. jarmieensis occurs west 
of St. Martins (Porto Rico) and east of St, Martins (St, Kitts), 
so that also from tins point of view there is not much pinba- 
bility that St, Alartins individuals differ from the true A. j, 
jftnmieeims. 

J. A. xAlien’s A. coryi, 1890. — Based on a single specimen, taken 
on St. Andrew's Island, Caribbean Sea, Feb. 12, 1887, by one of 
Mr. 0. B. Goryls collectors. It was described by Allen (L s, c,) 
as a distinct species on account of its colour : — General color 
above dark seal brown (brownish black), but very little lighter 
at the base than at the surface ; no trace of wdiite streaks on tlie 
face.” Forearm ‘CoO*l (sic); third metacarpal “56 mm.” 

(or “ 55 irmn,” see p. 171 of Allen’s' paper). ■ 

There are three skins of "\ A . ccrri/i'^ in the British Museum, 
from the same island as the type specimen, taken by the same 
:collect'or, on the same date. Their coloration is as described by 
Alien, but on examination of their teeth they prove to be 
youngish, tliough full-grown, individuals (teeth perfectly un- 
worn) ; this accounts sufficiently for their dark coloration, whicli 
is iniiistinguisha'ble from ■ that of youngish specimens of A. j. 
jam^dcemis from Jamaica,. Porto ■ Rico, S, .Mexico, &c. (and. of 
a.ny other .race of the South. . American forms not 

escincled). The, absence of facial stripes . is" due, partly to the 
fact that Bt., Andrew's individuals belong to the .northern group 
of mces of A. jamawe/mi% in which 'these stripes '.are generally 
'wanting or ])iit faintly ; developed'; part. ly 'to the fact that the 
individuals obtained by. 'Cory''. are '■ young adults, ' in,, which, the 
facial stripes jire generally wanting or,; still more faintly indicated,, 
than in specimens of , more ■advanced' age.— Allen’s' measurement ', 
,o,f the forearm, viz. 50*1 mm., is incorrect, and the, explanation of ', 
the error is no doubt this: in the three British Museum speci- ■' 
mens the pi'oximal pait of the radius has been cut aw*ay by the 
tiixhlerinist ; presumably the same is the case in Allen’s specimen, 
since it is tinm the same collector and place; the true length of 
the f )rearm, judging from the length of the metacarpals, would 
be about 60 mm., as in an average A. j.jemicdcensm.—On p. 171 
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ot* tlie |,)i,ipei' af)o\’e, Alleyn ws'ites tiijjfc *' A. mrip/" ‘‘Oifierw 

greath' li’Oiii all otliers jail I'itlier forias of 'Mie perspiciiird'iis 
section] ill colour ainl in tlie d.isti’ibnti(ni of tlie fnc on the 
forearms, wliich on tlie tloi'.sal surface extends densely in ii liroail 
Ijaiid along the hinneri and over al.iont tlie proximal tliird of the 
foreaiTii lioiies.*"' There luirst l^e some mistake here ; the disfiilm- 
tioii of tlie for on tlie foreairn in Ht. Andreii^s spetamens is as 
described b}" Allen, but so it is also- in all othei- individuals of 
A. j. jainakensls^ from any place, I have seen, and, in fact, in all 
otlier races of A. j. jariialeerisis. 

J. A. A-Ileii s A.imvlcrris, 1904. — Type locality : )St. Kitts, W est 
Indies. Based on a single alcoholic- specimen, a very old male, 
in excellent preservation, Imt with the skull badli' lirokein In 
external measurements it agrees very well with A. 

..... The skull, liowever, in A. irtsnlaris is miicli larger tlian 
in A, jarrMiixmsw, the width across m-mir being 1 miii. (about 
one teiitli ) greater, and the rostrum at the base of the ea nines is 
also a millimetre wider, or about one eighth wider. Tins indi- 
cates a mueli larger and more massive skull than in A . jcmai- 
cemis, wliile the external measurements are about tlie same.'’ 

Dorsal surface pale reddish brown, paler behnv ; membranes 
pale brown; no head stripes.’’ Width of skull across m“ 13; 
width at base of canines 8*6; upper tooth-row 11 ; knver 

tooth -row 11 ; forearm 61 ; third metacarpal 58 mm. 

The' specimen described by Allen is, in certain respects, a little 
above the average size, but all the measurements recorded fall 
cpiite within the limits of individual variation readied by A.j. 
jamtiksmis i ,tlie -specimen is matched, or surpassed, by a good 
iimiiber of A. j. jmnaicensis from- many difierent ' places. The 
mesisui’ement of the-' lo-wer. tooth-row must have been tahen from 
the front of the canme to. the back of, nr„ not to the hack 
of. irig (or, it tvould he greater than, not the same, as, that of 
the upper rowg.froni -c- to iiv). The measurement of, tlie second 
phalanx of the third digit, stated 'to be 40 mm., is ol:)vionsly 
wrong. The. light -colour of the fur is due to the specimen being, 

- as- said ' by Allen, **-very old.” The absence- of facial .stripes is, a 
coiiimoii feature in '^1 . gb An exa.mple from St, Kitts' 

examined .by me (IJ.S,, N'. , M. no. 1109'39) is in -every 3:,'es-pect 
(external ^.characters, -skull, .teeth) mdistinguishable- from , A. 'J. 
jmmummis; it-''-show%s no approximation to A . 

-, - , ■ ,, Aktibeus.jama,icexsis^-.®quitobi^^ And. .. 

im\, Jriihnmjffmaieiufsh mnmMaUs Knnd Aiidereen, Aim. & Map:. N. II. (7) 

, .xviii. p. 4m, .(1 l>e. 1906),--*T3',pe -.locality : iafu«ia,-t5, .Eeiaidor.' ' 

Siniilar to A. j. jamaicemw, but skull, teeth, and 
external ilimensions averaging somewhat larger. Totnl length 
of skull, ti> front of canines, 28*8-30 mm, (average 29*7); zygo- 
matic width 18*2 A8*5 mm. (avemge 18*3); maxilkry tootli-Vow 
l(haAl*2 mm. (1 1*0); forearm 60*8-66 mm. (62*9). 
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General characters . — -The angular emargiiiation in the posterior 
margin of between cusps 5 and 7, is generally as well marked 
as in any .,1. sometimes reduced in size or almost 

obliterated. The coloration of the fur is, in tlie only adult 
individual available %vith quite unworn teeth, of the daik tjqie, in 
more aged specimens often light. The supraorbital stripes are 
sometimes well marked ; the infraorbital .stripes in a.ll specimens 
examined undeveloped or faint. 

A. j. ceqimtGriaUs and jamiaicensis. — The skull of A,j. ceqita- 
torkdis averages larger, and especially Imoader, than in A. j. 
jamaicensis^ the zygomatic width being 18‘3 mm., as against 17 ’4 
in maxillary wddth (externally, across m^) 13*6, 

against 12*6, the width across the cingulum of the upper canines 
8*9, against 8*1 ; the teeth are a little larger, the maxillar}^ 
tooth-row being ITO mm., against 10*3. In all these respects 
A.j. cequatorialis is as much larger than A. j. jamaicensis as this 


Measurements of A . J. Jamaicensis and seqnatorialis. 



A. J. jamaicensis. 

95 adults, 

65 skulls. 


(squatoriaUs. 

7 adults, 

6 skulls. 


Min. 

Max. 

Med. 

Min. 

Max. 

Med. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Skull, total length, to front of c .. . 

27 

29*2 

28-3 

28*8 

30 

29*7 

„ mastoid width 

14*2 

16*1 

15*1 

15*2 

16*2 

15*8 

„ width of brain-case ......... 

12 

13*3 

12*7 

12*8 

13*5 

13*1 

„ zygomatic width 

16*2 

18*2 

17*4 

18*2 

18*5 

18*3 

„ maxillary width across m^ 

12 

13*7 

12*6 

13*3 

14 

13*6 

„ acro.ss cingula of canines . . . 

7*7 

9*1 

8*1 

8*3 

9*2 

8*9 

Mandible, to front of inc 

18*8 

20*7 

19*5 

20*3 

21*6 

21*1 

Upper teeth, c-m- 

9*8 

11 

10*3 

10*8 

11*2 

11 

Lower teeth, c-m., 

10*5 

11*8 

11*1 

11*8 

12*6 

12*1 

Ear-couch, lengtli, inner margin . 

13*8 

16 

14*8 

15 

15*8 


„ length, outer margin . 

19*7 

22*2 

21-3 

22*7 

23-5 


„ width 

13*5 

16 

14-3 

14*8 

15*7 


Tragus, length 

6 

. 7*7. 

7 

,7-2 

7-5 


Liincet, length 

8*2 

10*8 

9*6 

9*8 

11 


„ width 

6 

7*8 

6*8 

7*4 

7-5 


Horseshoe, width 

6'5 

8*5 

7’6 

8*5 

9 


■Porearm... 

56*5 

65 

60T 

60-8 

66 

62*9 

Pollex 

13 

lo’7 

14*2 

,14 • 

15-2 

14*4 

3rd metacarpal 

60 

61 

53*7 

54*5 

59*5 , 

56*9 

IIP 

15*8 

20 

17*3 

17-7 

19*3 

18*4. 

UP 

26 

32*8 

28*8 

30-3 

33 

30*9 

IIF 

13*7 

17*8 

15*5 

16-2 

17*8 

16*9 

4th ' 'metacarpal 

49 

69*8 

52*9 

53*7 

57*2 

66-4'' 

IVh...... 

13*8 

17*2 

15-2 

15*8 

,' 17*2 ■ 

16*6 

I¥2... 

16 

21*6 

19 

19*8 

'■.,22' 

10*9 

6'th metacarpal . . . 

51 

62*5 

54*7 

54*5 

69*7" 

,'57*2 '' 

?! 

10*8 

13*8 

11*9 

12 

13*2 

12*8 

V2 

12*7 

; 17, . 

44*6 " 

14*2 

' 17*2 

16*4 

Interf'emoral 

11 

19 

15*6 

17*5' 

18*5 


Lower leg ... 

21 

'24*2 

■ 22*8 

,''22*8'. 

■■■ '26' ■ 

,'',24*1; 

Foot, with claw.s 

14*2 

'17-7 . 

16*1 

■•DU'". 

17 

16*8 

Calcar 

5‘2 

. -As 

6*5 


8 

7*'2.', 
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latter is larger tbaii A.j. parvipes. Tlie forearm aud iiieta.carpals 
average 2*5 to 3 mm. longer tlian in A. j, jamaicensis ; thus, also 
ill external diineiisions it bears much the same relation to A. 
jamiiice/mis and yiicatanicus^ as these latter to A, j. parmpes. 
For further details see the tables of measurements pp. 271 and 
284 

Geogi-aphically there is, in the series of jamcdcensis and aicpim- 
torialis araihible, a break between the former and the latter. I 
have had no specimen of jamcdcensis from any place south of 
Panama (Colon), and none of mquatoruiMs north of S. Colombia 
(Cali); but there cannot be much doubt that further investiga- 
tions will fill up this gap, so that there, also geographically, will 
prove to be a perfect transition between A.j. jamcdcensis and its 
soiitheiii representative, A.j. cequatorialis. 

Specimens exam/ined.—^ specimens (8 skins) and 8 skulls, from 
the following localities : — 

British Museum : — Zaruma, 8, Ecuador (6). Cali, S. Colombia 
(2). — 7 skulls, representing both localities. 

U,S. ISTatioiial Museum :-~~Corondelet, N. Ecuador (1, with 
skull). 

Mange . — As yet known only from the region between Zaruma, 
S. Ecuador, and Cali, S. Colombia. 

Artibeus jamaicensis lituratus Licht. 

1801. Chauiw-mtiris premih^e ou Chanve-souris olsctu'e et rapie^ Azara, Essais 
siir riiistoire Tiatm*elle cles Quadrupt^cles de !a province du Paraguay, ii. 
pp, 269-70. — Paraguay. 

1815. PJiptlosiomiis liturahis Illiger, Abb. Akad. Berlin, 28 Feb. 1811 (issued 
1815), p. 109. — Xomen imdum. 

182<?. PhplIostomuB lituratus Lichtenstein, Verz. Doubl. Berlin. Mus. p. 3. — 
Brazil, 

1826. f PhpUosf'Onm superciliaiiim Wied, Beitr. Katiirg. Bras. ii. pp. 200-202. — 
Type locality ; Rio de Janeiro. 

1830, FhpUmtoma mipereiliafum Wied, Rengger, INaturg. Sangetb. Paraguay, 
pp. 74-76. — Paraguay. 

1840. Fhpllmtmjm perspieitiatum (parfchn, not L.) Wagner, Scbrel>er’s Saugtbiere, 
SuppL i. pp. 4J3-5. — Spix’s type of “ Fh. plamrostre ” compared with 
Spix’s specimens of Xy. 

. 1878, Artihem ■ perspiviltatm, (partim, not L.) .Dobson, Cat. Chir. , Brit. Mu.s. 
pp. 619-20, — Brazil, Bolivia, Colombia. 

1878. A rsfi'feiw Dobson (from Gray’s MS.), op. cit., p. 260, spmmen ifch — 
/ Komen imdum. 

1892: ArtoMm pempieillafm. (not L.) 'Winge, Jordfundne og nulevende Plagermus 

fm La,go:a Santa, Minas, Geraes, Brasilien ; E Museo Lundii, ii. pt. 1 , p. 10 , 

/pi.i. figw 13.--Mina.s Geraes. 

' .WKl Arfibem' UturatMS .Licht,, Thomas, Ann. Mus.', Civ.. Genova (2) .xx. d.,' 647 
(4 July, 19C«3). — Parana. 

1901. Arfibem Jammamsis Leach, ■.Thomas, , Ann. A Mag. R. H. (7) viii. n 192 
(Sept. 1901). — Para. ,■ " , ■, , * ,' 

1901. AHiheus UHmtm Licht,,: Tiiomas, Atm. &:Mag. R. H.' (7)'^ viii. p. 441 fRov. 

iWl). — Paraguay. '7 ' ■ ,'■'■'■' 

1»4. A. Aliens. Bull Am. M'iis.,R. Art. 20, pp; 230-31 (29 

June, 19041.— Type locality : Yxmgas, “ Peru ” (probably a slip for Bolivia). 

Diagnods . — In all essential respects similar to it. jamaieensis, 
bnt consideiably larger. Total length of skull 30-5-34 mm. 
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(average 32*2); zygomatic width 18*8-20*2 mm. (average 19*4) ; 
maxillary tooth-row 10*7-12*2 mm. (11*7); forearm (>4-73*5 mm. 
(70*2). ‘ 

General charctcters . — This is the first of the tliree ver}^ closely 
related southern oi A. jamaicenms described in this paper. 

The southern gi'oup (J. j. lifnratns, pfilrmirum, prmceps) differs 
from the northern (A, J. pmnnpes, yiLca^tanicus^ jam^^ ceqmi- 
torialis) chiefly in the following points : — 

Tlie angular notch in the posterior margin of nr, between its 
cusps 5 and 7, is rather nrely as well marked as in ,.1. plani- 
rostris ; generally (in about 90 p. ct. of 68 skulls examined) it is 
either noticeably reduced or completely filled up ; in the latter 
case the ]>ulk of m“ has been increased by a,n area, more oi* less 
corresponding to tliat of the missing m\ By advancing age the 
sagittal crest of the skull is produced considerably forward, the 
supraorbital i*idges directed almost straightly outward, the post- 
orbital and aiiteorbital processes conspicuously developed, — as 
described in detail and figured on p. 248. The dimensions are, 
generally, in every respect larger, sometimes (especially in 
A,j. lituratus and pahnarimi) considerably lai’ger. Tlie colour in 
full-grown individuals with unworn or practically unworn teeth, 
is, most often, of the da,rk type, rather often, however, light ; at 
a higher age the majority of individuals are light-coloured. The 
supraorbital stripes are, as a rule, well marked, often very strong, 
rather rarely faint or obsolete ; the infraorbital stiipes not rarely 
well developed. 

ff,;/. lituratus, jamalcensis, and cequaioriulis, — Thei*e is very 
rarely any difficulty in discriminating lituratus from A,j, 
jammeensis. The skull averages almost 4 mm. (14 p. ct.) longer, 
and T5-2 mm. (14 p. ct.) broader, the tooth-imws T4-1’7 inm. 
(about 14 p). ct.) longer than in A , j. jamaieensis ; the forearm and 
metacarpals average nearly 10 mm. (16-18 p. ct.) longer. Even 
the very smallest individuals of A»j. have, almost always, 

the skull and teeth in some direction or other more heavily built 
than in the kirgest individuals of ff. j. jcmudcensis. When, 
further, it is taken into consideration that there is absolutel}^ no 
overlapping of the geographical areas occupied by these two races, a 
confusion becomes practically impossible. 

AAj. (Bqimtorialis IB generally a little larger than A,j, jamai- 
cetms, and, consequently,.' comes a little nearer to A,j. lituratus 
in size; but the average difierence between mquatorialis .mid 
'Uturat'iis is still very great, -the .'ahsolute' difference as a rule well 
marked. Arj. Uturatm extends into the area inhabited by 
A. j. wquatoricdis, hut individuals., which cannot be referred witli 
certainty to .either .the ' one or ■ the other : form .seem, .even in : the 
region common to both, to be very rare. 

. j. liUwatm cannot be sepamted a distinct species. First, 
individuals do occur, though mrely, that cannot, by their characters 
alone («. e. apart from their habitat), be discriminated with cer- 
tainty from some individuals of A, j. mquatorialisiixid jarrmicensis ; 

18^ 
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second j A, j, pakm(/rmyi and prceceps completely overbridge the 
gap (if gap it be called) l^etween lituratus and jmnaieensis. 

Oil the difference between A. j. lituratus and palmar iimi see 
this latter form.. 

Specimens examined. — 54 specimens (42 skins) and 42 skulls, 
from the following localities : — 

British Museum Paraguay : Sapucay (7); Asuncion (1).-— 
Sta. Catharina (1). — ^Parana : MoiTetes, Serra do Mar, 10 in. (5) ; 
Palmeira (1). — S. Paulo: Cruzeiro, 530 ni. (5). — Minas Geraes : 
Sete Lagoas (1). — Bahia ; Samarao, 300 in, (2).-— Para (2).— 
Brazil ” or uncertain localities (6).- — Colombia : Cali (4) ; Bogota 
region, various places (4) ; “ Colombia’’ (2). — 36 skulls, from all 
the localities enumerated. 

IJ.S. National Museum'*': Paraguay: Sapucay andYilla Kica (9). 
—Sta. Catharina (1). — JST, Ecuador: Pamhilar (1).— S. Colombia: 
Cali (2). — 6 skulls, representing all these localities. 

Paraguay, Biazil, Ecuador, S. and Central Colombia. 


Limie’s Vesper iilio pe7^$piciUaU(s 1758 t. — As pointed out by 
Oldfield Thomas in 1892 and 1901 Linne’s V. perspiciUatus was 
based primarily on Seba’s “ Vespertilio Amexicanus vtdgaris ” §, 
which is the bat commonly called CaroUia hrevicauda. 

Schreber’s V. perspidMatus |i is probably also CaroUia ; the 
presence of a tail ganz in die Schwanzhaut eingeschlossen, und 
so kiirz, dass er noch nichtan die Halfte ihrer Mitte reicht 
excludes at all events the genns Artiheus. 

Geoffro 3 ^’s Phyllostoma ptersjyidUatum ^ from G uiana is either 
large races of A. jamaicensis^ which 
of these two species cannot be decided from the description. The 
species commonly brought by collectors from Guiana is A. plank 
rostris ; if Geofii\>y’s bat is an A. jamaiceyisis, it is the only record 
knowm to me of this species from Guiana. The figure has the 
front of the horseshoe completely confiiient with the integument 
of , the. muzzle. 

Wagner’s description of Phyllostorm perspidlkUumiA' 
h s. c.) Avas based on ..Spix’s, t 3 rpe of FL planirostre and two speci- 
mens of xi. jamaimnsis lituratus, all of wiiich liad been obtained 
.by Spix; at Bahia and were" by 'Wagner taken to be types”' of 
P/l ;■ see pp.: 238-239 of this paper. ■ 

.Dobson’s Artiheus per spidllatus {187 S, 7., s. c.) ,„is the ■ species 
here called ■ A . . 

Azara’s Ckauve-souris premiere, 18(^1. ^In ,,19,01'*'^, Oldfield 


# U,S. N. M, nos. 105587,. 105625-S6, 113362., 113364-65', 116065, 121446, 121447 
121466-67,121460,122138. - ■’ 

t Syst. Nat. ed. 10, i. p. 31 (1768). 

z Thomas, P. Z. S. 1882, p. 315 j Aim. & Mag. N. H. (7) viii. p. 192 (Sept. 1901). 
Seta, Thesaurus, i p. 90, pi, hr. fig. 2 (1734), 

S4;hreber, Saugthiere, i, pp. 160-61, pi. xlvi. a. (1776). 

.. Oeoffi‘oy, Ami. Mus. d'Hist. Nat. xv. pp. 176-77, 186, pi. xi, upper right figure 

** ’Thomas Atm. A Hag, N. H. (7) 'vfihpp. 441^ 443 (Ho?, 1901}." ' "" 
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Thomas called attention to the identity of Azara’s Ghative-soiiris 
premiere on Ghauve-sonris obscure et rayee ” with Lichtenstein’s 
Fhyllostomus Uiibratm. The essence of Azara’s description 
(Azara did not see this bat, but copied the description from manu- 
script notes by Nosecla) is this : the Ohauve-souris premiere ” 
is a bat, (1) of large size (length 110 inm., expanse 525 mm.), 
(2) with no tail, (3) with a white stripe from the nose to the ear, 
and ( 4 ) inhabiting Paraguay. A. j. litioraius is the only tailless 
bat of this size known from Paraguay. 

Lichtenstein’s Phyllostoynus litui^atus, 1823. — Based, without 
description, on Azara’s “ Chauve souris obscure et i*ayee.” As the 
identity of Azara’s bat is unquestionable, the name lituratus is 
technically valid. 

Maximilian of Wied’s Fliyllostoymc siq^erciliatmn^ 1826. — Based 
on a single specimen found dead and much decomposed “ bei der 
Fazenda von Tapebu^u .... nordlich von Cabo Frio zwischen den 
Fliissen S. Joao und Macahe,” i. e. in the province of Bio de 
Janeiro. The author placed this bat (“ Der Yampyr mit weissem 
Augenstreif ” ) in a section of “ Fhyllostoma ” headed Unbe- 
stimmte Arten, deren Gebiss nicht imtersucht werden konnte, 
w’elches aber w^ahrscheinlich mit dem der vorhergehenden. Ab- 
theilung libereinstimmt ” : the preceding section has “ Backen- 
zahne ” (f. e. f molars). The statement is, of coinse, without any 
value, as the author admits it to he mere conjecture. In the rest 
of the extremely vague description thei’e is nothing which prevents 
the identification of Fli, su>2)erGiliatit7ii with A.j, lUimxifus, 

Bengger’s Fh, mperciliatmrb 'W ied,^^ from Jhu,” Paraguay, 
is no doubt A,j. Iitu7'atics, His specimen had no “ weisse Spitzen 
der Fliigelhaiit ” ; but the amount of wBite at the tip of the wing 
(region of third, or second and third, phalanx of third digit) is 
individually very variable ; examples occur in which it is but 
slightly indicated (very restricted, and clouded with dai*k colour). 

Dobson’s (Gray’s) A. grandis, 1878. — The name Artiheics 
grcmdis^^^ quoted in Dobson’s Catalogue from a manuscript label 
by Gray, but apparently never published by this latter author, 
refei’S to an unregistered spirit-specimen in the British Museum, 
an adult male without history; maxillary tooth-row 12 mm., 
forearm 70*8 mm. The specimen is indistinguishable from an 
ordinary A. jVAtYwraJJMs. 

J. A. Allen’s A . rmhyi, 1 904.— Based on the skin and skull of an 
individual from Yungas, Bolivia 6000 feet. A . rmhyi is stated, 
by Allen, to be ‘‘ nearly i*elated to A . palmarmn of Trinidad and 
adjoining parts of north-eastern South America, but differs in the 

* Allen writes, “Yungas, Pera” the coast region round Trujillo, K.W. 
Peru] 5 but the specimen made by Allen, in 1904, the type of A, rushj^i had been 
mentioned, by the same authorj on two previous occasions (Bull. Am. Mus. N. H. 
hi. ( 1890 ) pp. 170 & 172, and ix. (1897) p^ 16) as being from “Yungas, Bolivia” 
[I, €. the eastern slopes of the Bolivian CordilleravS to the Amazonian i>laiiis]. I take 
the latter to be coiTeot, hut whether my conjecture is right or wrong is, for the 
identification oi' A, of no consequence. 
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iowc-^r, less eoiiveXj and moi‘e spreading brain-ease, br(:)a,der palate 
and iiejiviei* dentition, tl ie npper tooth -row (canine and mola r- 
preiiiolar seriesl Imving a length of 11*5 nnn. against 10*2 in 
A . palni/ivuvi : ;:d,so in more pi'ominent tVi,ce sti'ipes and dar'kei* 
eoloration.*' Forearm 71 lurn. ; third metacarpal 69 min. 

I ha\T:* bad no adnlt specimen of the Ariibeus jam.akwisfs 
section from BoliviaAb but nine from Eeimdor, jS. and Central 
Colombia; they accord in every respect with Allen's description 
of A. rusbpi. being at the same time perfectly indistingiiishal)le 
from A.j. IJtifral'ns, Allengive.saslengthof the maxillary tooth- 
row in liis single specimen of A. rushi/i 11*5 mm., a,s against 10*2 
in ‘‘ J. in so fai‘ he liad good reason to separate the 

former. But in b sknlls of adnlt individuals of A. jAiUio'atus 
from the type locality, viz. Paraguay, the average length of the 
maxilliuy tootli-row is 11*6 mm. ; in 19 adult skulls of the same 
race from various localities in Brazil 11*7 mm. ; thus precisely as 
ill the type of B. rnsbj/L — The explanation, why Allen regarded 
A. rtishgi as an imdeseribed species, is evidently this: Allen 
coinpareii A. ?'Mdg/i not with a series of A. j. UiuraMs from 
Paragmiy or Brazil, but witli an tmHsiialljj small-toothed A. g, 
peiimtiruin, I liave examined 28 skulls of A. j, pal marimn^ and 
10*2 mm., given by Allen as the length of the upper tooth-row 
in tliis foim, is precisely the actual minimum in the whole series. 
Allen found the skull of A. rushyi ‘Mower’' (less convex, &c.) 
than in palwanirn ; it only means that tlie skull of the type 
of A. is in the adolescent stage, whereas the skull (or 

skulls) of palmmrwM with whicli he compared it must ha.ve been 
in the stage cdiaroeteristic of adult and aged individuals; that 
tliese differences in the shape of the skull are dependent on 
age has been pointed out elsewhere in this paper (p. 248, text - 
figs, 50, 51 ). The colour characters mentioned by Allen are 
of no taxonomic value : individuals of liturakis and palmmami 
maybe dark or light, their facial ' stripes strong or obsolete; 
these vai*iatioris are partly dependent on age, partly pin*ely 
individual. ' 

In- thO' bible of measurements .below, p. 277, 1 have arranged 
.the adult specimens of A. Uiuraius An three sections according 
ho their geogmphical habitat, viz. Pamgiiay, Brazil, and Ecuador- 
-Central ..-Colombia. In each of . these' sections are given, the abso- 
.lute.-iniiiimum. and^ maximum. and. the -average, chiefly in order to 
show that individuals from these three regions iire in every 
respect identical in size, he. vary within, the same limits. It 
will be iiotieetl that the average measurements of skulls (including 
teeth) from the three regions are perfectly alike ; that averages 
of external measurements of individuals from Paraguay ajid 
Brazil are alike ; and that the actual measurements of skulls, 
teeth, ami external dimensions, within all these categoi-ies are 

♦ ill Dobwifs (p. 520), stated to be from Bolivia ami 

aault, 18 jcmag ; t-ho correcteesa of tlie locmiity is <|aestioaable. 
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practically Jilike, when due consideration is taken of the fact that 
the niiiiiber of individnahs examined from each region is not the 
same. The external a,verage ineasiireinents of the nine individuals 
from Ecuador, 8. and Central Colombia,, are somewlmt larger 
than in the two other sections, but there is no reasonable doubt 
that this is quite accidental ; in Paraguay individuals tlie dif- 
ference between the absolute maximum and minimum of the 
lengtli of the forearm is 9*5 mm., in the still larger Brazilian 
series 11 mm.; so that it is not very likely that in individuals 
from Ecuador and Colombia the amount of variation in this respect 
should he 4' 5 mm. only ; all of tliese latter individuals evidently 
happen to be rather large, none of them representing the inini- 
nium size, and consequently the awerage, as calculated from this 
series, is also above the true normal. 


Measurements of Artibeus jamaicensis litiiratiis. 



Paraguay. ' 


Brazil 



Ecuador, 






(detailed localities 

S. & C. Colombia. 





see p. 274). 





12 adults. 

20 adults, 



9 adults, 




6 skulls. 

I 

19 skulls. 



8 skulls. 



Mix. 

Max. 

Med. 

Min. 

Max. 

Mee, 

Min 

Max, 

Mee. 


mm. 

mm. 

mtu. i 

ram. 

mm. 

mm. 

mm. 

mm. 

mm. 

Skull, total length, to front of e ... 

31*5 

33 

32*1 i 

30*5 

34 

32*1 

31*2 

33 

32 

„ mastoid width 

16-3 

17*2 

16*9 1 

16*8 

18 

17*3 

ltV8 

17*5 

17*3 

„ width of brain-ease . 

13*8 

14*2 

14*1 

13*8 

15 

14*lv 

13*8 

14-8 

14' 

„ xvgomatic width 

18*8 

20 

19*2 

18*8 

20*2 

19*4 

19*5 

19*6 

19*4 

„ maxillary width across 

13*2 

14*7 

14*1 

13-6 

15*2 

14*5 

13*3 

14*2 

13*9 

„ across cingula of canines . . . 

8*6 

9*2 

9 

8*8 

10 

9*3 

8*7 

9*7 

9 

Mandible, to front of iiic 

21*2 

23*7 

22*3 

21*7 

23*0 

22*7 

'22 

22*3 

22*2 

Upper teeth, c-in^ 

10-7 

12 

11*6 

10-8 

12*2 

11*7 

11*2 

12 

11*5 

Lower teeth, c-rus 

11-8 

13*3 

12*6 

12*2 

137 

12*9 

12 

13 

12*5 

Ear-conch, length, inner margin 

16-7 

18 

17*3 

16*6 

17*8 





„ length, outer margin 

23 

26 

24 

22*5 

24 





„ width 

15 

17 

16*1 

15 

17 





Tragus, length 

7 

8*8 

7-8 

7*2 

7*8 





Lancet, length 

11 

12 

11*3 

10*8 

11*5 





„ width 

7, 

9 

8*1 

.7 

8*5 





Horseshoe, width .... 

8’2 

9 

8*8 

8 

9*5 





Poreann 

64 

73*5 

70*4 

65 

76 

70*1 

70*5 

,75 

73*3 

Pollex 

16*5 

17*8 

17*1 

15*5 

18 

16*6 

14*2 

17 

16*4 

3rd metacarpal 

00*5 

67*5 

63*9 

58*2 

69 

63*7 

65*5' 

68’2 

66*5 

nil'. 

18*2 

24*8 

21*9 

19-2 

' 25 

21*8' 

22' 

'24*5: 

23*2 

nn 

3fr8 

m 

36*1 

32’5 

41 

35*5 

36*6 

'41 

38*5 

IIP 

18 

21*7 

19 

16*8 

:2r2 

18*6,1 

I 18 

21 ■ , 

19*3 

4tli metacarpal 

55 

66*7 

62*5 

56*8 

67 

62*5 1 

63 

■67 ,, 

65*2' 

IVi 

17 

21 

18*6 

,17 '■ 

20*8 

19 

18*5' 

21'' , 

19*7 

IV^ 

19 

■ 24- ■■.. 

,22*5' 

19*8 

. 25*2 

22*3 

22*2 

,25 

23*9 

otli metacarpal 

67 . 

70 

66*1 

58 

70 

■' 64*4 

65 

70 

",67*9','; 



12*7 

15*8 

14*4 

13 

16 

14*4 

14*2 

16 '■' 

16*6 

V- 

15 ' 

19*5 

17*6 

15 

19*7 

17*4 

T7‘"2 

20 

18*8 

Intei'femoral 

18*6 

21*5 

20 

16 

20 





Lower leg 

25'. ■ 

.27*8 

26*2 

2.4*3 

28 

26*9 

, 26,f 

27 

26*7 

Foot, with claws 

17*8 

20*5 

18*7 

i 17 ■ 

20 

18*5 

’ 17*2 

20 

18*3 

Calcar 

■'\7- 


8*8 

7*8 

10 

8*5 

i ^ 

1 

10 

8*9 
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1893. 

1893. 

1897. 

1897. 

1899. 

lOCM). 

1901. 

1902. 


ArTIBEUS JAIIAICENSIS PALMARtJM All. Oliapm. 

Artibeus perspieillatnti {partim, not L.) Dobson, Cat. Chir. Brit. Mils. 
pp. 519-20, .specimens w, p, r, s, t, t\ /y, s. — Venezuela, Costa Rica, 

Giiateiiiala. , , 1 1 at it 

Artiheiis pc^'spleillatus (not L.) Thomas, Joum. Trinidad Field Nat. Clul), 
i. no. 7, p. 6 (April 1893).— Trinidad. 

AHlheus n., J. A. Allen & Ohapiuuii, Bull. xVin. AIiis. IS. H. v. Art. 13, 
p. 208 (21 Sept, 1S93).— Trinidad. 

Artibeiia pjalnutruni J. A. Allen & Cliapinau, Bull. Am. AIiis. N. xl. ix. 

Art. 2, p. 16 (26 Feb. 1897).— Type locality : Trinidad. 

Artlheus intermedins J. A. Allen, JBiill. xAni. Alns. N. H, ix. Art. 3, pp. 33~ 
31 (11 Afai^di, 1807).— Type locality : San Jose, Co.sta Ilica. 

Artlheus femitri'Ulosiim Outram Bangs, Froc. New Engl. Zool. Club, i. 

pp. 73-7-% (21 Nov. 1899).— Type locality: Santa Marta, Colombia. 
Artihens jMh»mriim All. & Ghapiu., J. A. Allen, Bull. Am.Mns. N. H. xih. 


AAIV, PP-* X“±u — jua v.^uaiiaj ^ . 

Artibeiis intermedius All. (partim), Outram Bangs, Bull. AIus. Comp. Zool. 
xxxix. no. 2, p. 50 (April 1902).— Bogava, Chiriqui (the larger specimen 
recorded l>y the author). 


Biugnosis. — Precisely similar te A. j, Utitratm, but skull and 
teetli averaging sliglitly smaller. 

Cieneral diameters. — As in A. j. litiiratus the notch in the 
binder mai'gin of m“ is comparatively rarely (in 10 p. ct. of fcbe 
skulls examined) as distinct as in A. 2Aa7iirostns^ in the large 
majority either noticeably reduced in size or quite filled up. The 
skull is subject to the same modifications depending on age (text- 
figs. 50, 51 J on p. 248). The light colour type is predominant, 
especially in aged individuals, but common also in adults with 
unworn teeth. The supraorbital stripes ar-e as a rule, the infra- 
orbital stripes often, well developed. 

A. j. palmarimi and litimtiiis, — Externally A. j: i^ahnctritni is 
indistiiigiiisbable from A. j, lUmxiius; there is no structimil 
difference in any respect ; the dimensions vary within the same 
limits, and even the average dimensions are practically quite the 
Siune. But there is a small avemge difference in the size of the 
skull and teeth : — the length of the skull a,verages T3 mm. (only 
about 4 p. ct. !) slioiter, the width of the skull from 0’4 to 0’9 mm. 
narrower, the maxillary tooth-row 0*7 mm. shorter. 

I should not have tried to keep this form separate from A ,j. 
if. the name had ' not beeii available. The, 

se|)aratioii . is artificial rather than natural ; the trifling .average 
'difference ' pointed .out' above wull,. I .believe, hold good also fox'* 
niiicdi.. more. 'extensive, series of 'both .'forms'; but' it is a matter of 
fact' that, in, the .large, majority 'of'..'- 'cases ' A. j. gmhnariwi ; cannot 
practicaUg be discriminated from lituraiusA 

A. y. litumtm and jiakimmm taken together (and as mentioned 
aimve it xvould be both more natuml and more convenient to 
unite the two forms'") are distributed from S. Bxnzil to B. Mexico, 
including the coast islands of Trinidad and Bt. Vincent, but 
excluding the whole of the West Indies pmper. 

In Central America and S. Mexico A . j. pahnarum meets the 
consideiably smaller A ^ J. jaTnaicefiBis. There is no doubt what- 
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ever that the latter race is the truly indigenous form in the 
region north of Panama, a,nd that A. j. pahnm^mn is a late 
intruder from south into the same region. This point will be 
further discussed in the “C4eneral Remarks,” below p. 317. 

Size . — In the table of measurements p. 282, the specimens 
examined have been ai*ranged in four sections, viz. individuals 
from (1) Yenezuela, (2) Trinidad and Bt. Yincent Islands, 
(3) Gentrai America, and (4) S. Mexico. The table shows that 
measurements of individuals from these four areas are identical. 
The four specimens from B. Mexico (Oaxaca, Yera Cruz, Jalisco) 
do not show' the extremes of individual variation in size ; hence 
the average measurements are not given. 

Specimens exmnmed . — 47 specimens (26 skins) and 32 skulls, 
from the following localities : — 

British Museum : — Trinidad (4).~Bt. Yincent Island (1). — 
Yenezuela : Garipe (1) ; Tachira (1) ; “ Yenezuela ” (1). — Panama : 
Bogava, Ghiriqui, 250 m. (4). — Costa Rica: Ban Jose (3); Los 
Guadi^os, S. Pedro (1); Costa Rica (2). — Nicaragua: Matagalpa 
(1), — Guatemala : Dueiias (4) ; Gahaban (1). — “ Central America” 
( 1 ) . — J alisco : Huaj imic, Tepic ( 1 ) . — 18 skulls, from all the localities 
enumerated. 

XJ.S. National Museum'^: — Trinidad (1). — Yenezuela: Macuto, 
La Guaira (12). — Costa Rica : Ban Jose (3).-— Nicaragua : Escon- 
dido River, 50 miles from Bluefields (1). — Guatemala: Peten(l). 
— Oaxaca: Santo Domingo (2). — Yera Cruz: Mirador (1). — 14 
skulls, representing all these localities. 

Range. — Yenezuela, including Trinidad and St. Yincent Islands, 
through Central America, to Yera Cruz and Jalisco, Mexico. 

Allen and Chapman’s A. palmainvm, 1897. — In 1893 (Z. s. <?.), 
Allen and Chapman recorded an ^^Artiheus sp. nov.V^ (skin with- 
out skull) from Trinidad ; it differed “in coloration and in the 
distribution of the fur on the wing-membranes from any of 
the currently recognised species oi Artiheusf forearm 63, third 
metacarpal 61, tibia 25*4 inm.; “color above and below' light 
browm, much lighter on the head and anterior half of the body, 
the bail's nowiiere tipped with gray ; a broad wdiite stripe above 
and a faint whitish line below each eye.” 

The same specimen, together with six others, also from Trinidad, 
formed, in 1897 (Z. s. c.), the basis for Allen and Chapman’s 
A. palmar ifm Fxvm true Artiheiis persjnciUalit^ the authors 

write, “ the present species differs notably in colour, particularly 
in the presence of two prominent broad white head stripes, and 
twoiiarmwerand shorter whitish cheek stripes,. ;Tt is.also very 
much larger, the forearm measuring 68 mm. against 56 in true 
' perspicillaiusy'. with all the other dimensions proportionately 
larger. The skull is much more massive, at least one-third 

*= TJ.S. N, M. iios. 6973 (37809), 7S22, 13778, 13809 (37651), 51671, 73257-58, 
101331, 102843, 1028*15-46, 102855-66, 102860-62, 102873-74, 10,2877, 102879, 
103964. 
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larger in general bulk, and about oue-sixtli larger in linear 
nieasiirements.” Forearm of type 68, third metacarpal 64 ; 
length of skull 31, zygomatic width 19 mm. 

Later on, in 1900 (l.s.c.), A. pahnaritm was recorded by Allen 
from Bonda, Santa Marta region, Colombia, and Cali, S. Colombia; 
in 1901 (L s. c.), by Hobinson and Lyon from La G naira, 
Teneziiela, , 

To lufdei'stand what led Allen and Chapman to sepai'ate 
A . palmMrvm as a distinct species the following must be borne in 
iiiiiicl ; — Allen and Chapman identified Linne's Vespertilio per- 
sjykillatus (1758) with the bat later on (1822) described by Leach, 
on the basis of a Jamaica specimen, as Artiheus jamaicensis 
{A. j.jarnaweifsis of the present paper )'^ ; having found that the 
Trinidad representative of this type of bat differed [to a certain 
degree] in size and colour from the Jamaica bat and, consequently, 
required a name of its own, they called the Trinidad form 
d . imlrriariim. In so far all is clear : the Trinidad ba,t is, in fact, 
as a rule distinguishable from the West Indian form. But Allen 
and Chapman were mistaken in their identification of Linne’s 
F. peTspicillatm (Seba’s V. Americarms vulgaris)^ which, as 
pointed out by Oldfield Thomas, is not Leach’s A. jamaicemis, 
but the bat commonly called CaroUm h'evicmida ; further, 
althougli there is a very well-marked average difference in 
size and colour between Trinidad and Jamaica individuals of 
A. jammcmsis, there is absolutely no ‘ 'hard- and -fast ” line 
between them, so that they cannot be separated specifically; 
again, the Trinidad (Yenezuelan, Colombian) bat comes so ex- 
ceedingly near to the common Brazilian form of the species that 
it, for all practical purposes, is completely iiidistinguishable from 
this latter ; and, last, this Brazilian form had already a name, 
viz. d[. j. liiihratm Licht.— The infiniteshmal average difference 
ill the size of tlie skull hetw'een A. j. lituTatn,s and A,j. palmarum 
is the only reason (if reason it can be properly called) on the 
strength of which the latter can be kept separate as a race.” 

J, A. Allen’s A. intejrmecUus, 1897. — Type locality: San Jose, 
Costa. According to Allen, A. intermedms is “ rather smaller 

thaii .1. intermediate between A . 

marani Bud A.. [i. ,e. A.j*. yAmatV/ms],’’,but much 

darker, with the head stripes narrower and much less distinct, 
andtlie cheek stripes obsolete” ; “brain-case narrow and high, the 
dorsal outline remarkably convex forearm 65, third metaca.rpal 
57 ; length of skull 29, zygomatic width 19 mm. 

A. hitermedlm was based on two adult and five “ nearly full- 
grown” young indivi<]uals. If Allen had had a larger series of 
adults he would have found that the colour characters on which 
he laid stress are of no diagnostic importance ; in Costa Rica, as 
elsewhere throughout the whole area, occupied by A.y. Uturatics 

♦ Allen & Bull. Am. Mus. K. H. is. Art. i. pp. 3-5 (23 Feb* 1897). 
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and pcdmctrufii^ some individuals are of the dank, others of tlie 
light colour type, some have the superciliary stripes less distinct 
or even obsolete, while others (and these the majority, in Costa 
Rica and elsewhere) have them well marked or even very strong ; 
the infraorbital are always less pronounced than the supraoihital 
stripes ; the colour characters given by Allen must therefore be 
left out of consideration when judging the validity of “J. inter- 
Qiiedimi ’ — When Allen found the type of A, mtermedias ^Cippa- 
rently inteiTnediate [in size] between A . palmar imi and A . pei'- 
spicillatus,'’ it is only because the specimen happens to be a sinall- 
sized individual ; in tbe series from the type locality and adjoining 
regions of Cential America examined by myself, there ai‘e several 
examples as small as (and slightly smaller than) Allen’s specimen, 
but these represent unquestionably the ininima of size ; the other 
extreme is shown by the following measurements of the forearm : 
ill two specimens from Ohiriqui 70*5 and 72 mm., two from Costa 
Eica 71 and 73 in in., two from Nicaragua 71 and 73 min., three 
from Guatemala 70, 72, and 72*5 mm. ; the rest of the individuals 
are, of course, intermediate in size between these two extremes. 
Thus, also the size-character given by Allen must be dropped. — 
There remains the shape of the skull ; but a.s pointed out above 
(p. 248, text-ligs. 50, 51), this remarkably convex” brain- case 
(sagittal crest produced forward, supraorbital ridges directed 
almost straightly outward, well developed post- and anteorbital 
processes) is an age character in A . j. lituratus and palmarum, 
not a specific character ; it is by no means peculiar to Central 
American individuals, but occurs, to the same degree, in individuals 
from Paraguay, Brazil, Colombia, Yeneziiela., Trinidad, &c. I have 
carefully compared Central American (and Mexican) specimens 
with Trinidad and Venezuelan specimens of A . 
am unable to find any difference 'whatever. 

In 1902 (1. s. c.)j Outrani Bangs recorded three ‘Cl. inter '7riedius'^ 
from Bogava., Ohiriqui, one old 5 > youngish d , and one 
youngish $, and wrote: — ‘‘The younger specimens are more 
sooty, with the facial stripes less well indicated, and have smaller 
skiilLs .... The difierence in size is great, and the skulls do not 
sho'w the degree of immaturity that one would expect with the 
difierence in size.” The explanation is this : the two youngish 
specimens (provided they are really fiill-growui) ’were, ho doubt, 
''A.j,jcmimce7isis, the old female^an A. 'At cannot 

be too strongly emphasised that Oehtral America and B. Mexico 
are inhabited by two forms of A . the one, and small, 

; is the' Andy indigenous race,, A., j, jamm€e7isis, .occurring nlso in' 
' Jamaica, San' 'Domingo,' Forto . 'Rico,, eastwards , at. least ' to ■ St. 
'KittS'; the'.' other, and Iarger,,’is:'.A.. ^'(or, if. ''preferred., 

A. y has coiiie from south, — two forms which 

till no\v have been mixed together. As the two races are not 
perfectly difierentiatecl “ species,” one cannot expect them to he 
separable in all particular instances ; but many individuals can 
be identified at a glance, and whenever the external characters 
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leave tlie ideBtificatioii unsettled, a careful examination of the 
skull and teeth will, with rare exceptions, decide the matter. It 
is a case parallel to that of EipposkUrus ca fer eafer and H, c, cen- 
tralis ill British and German East Africa ^ ; two very well niaiked 
modifications of one common type, difieiing in size only, and 
originally, no doubt, occupying quite separate areas, but the 
latter has in the course of time spread over a part of the region 
of the former, as has A.y. palmarimi over that of A. j. jamaicensis; 
in the one instance as in the other the races are, however, on 
careful examination almost always separ-able, even when found 
together on the same spot. 

Outram Baiigsh A. feiniirvUlosim, 1899.— Type locality : La 


Alemiirements q/‘ Artiheus jamaiceiisis palmaruin. 


Venezuela i 

; (Macuto, Caripe, 
Tacliira). 

15 adults, 

10 skulls. 

Trinidad, 

St. Vincent 
Island. 

4 adult.?, 

3 skulls. 

Central America 
'Panama, Costa Rica, 
Nicaragua, 
Guatemala). 

20 iniults, 

15 skulls. 

Mexico 
(Vera Cruz, 
Jalisco, 
Oaxaca). 

4 adults, 

3 skulls. 


Min. 

Max. 

Med. 

Min. 

Max. 

Min. 

Max. 

Med. 

.Min. 

Max. 

Skull, total length, to front of c ... 

ram. 

mm. 

ram. 

ram. 

ram. 

mm. 

ram. 

mm. 

ram. 

ram. 

30 

32 

31 


31 

29*7 

31-8 

30*6 

30 

30*7 

„ mastoid width 

16*2 

17*5 

17 


16*2 

15*8 

17'6 

16*8 

16*2 

17 

„ width of brain -case 

13 

14 

14 


13*8 

13*6 

14*5 

14 

13*8 

14 

j, ' zygomatic width ; 

17*1 

20*3 

18*9 


20 

18 

20 

18*9 

18*8 

19*2 

s, lauxiilary width across rah . . 

13 

14 

13*4 

14 

14*6 

13 

14 

13*5 

13*2 

13*8 

^ across cingula .of canines . . 
Handible, to front of inc. , 

8*5 

9 

8*9 

. 8*1 

9 

8*2 

9*1 

8*7 

8*2 

9 

20*8 

22*5 

21*5 


22*2 

20 

22*6 

21*4 

20*7 

21*2 

Upper, tettli, c-ra- ■ 

10*5 

11*8 

11*2 

11 

11*8 

10*2 

11*2 

10*9 

10*3 

11*7 

Lower teeth, c-ra;! . 

11*6 

12*7 

P‘2 

v>. 

12^8 

11*7 

r^*7 


.Ear-conc'h,, length, inner margin .... 

16 

17*7 

16*6 

ds 

18 

15*5 

17*3 

16*7 


16*5 

„ length, outer raargiii .... 

21 

24*5 

23*2 

23 

25 

21 

26 

23*6 


24*5 

'Width 

15 

16*3 

15*0 

16 

16*5 

15*2 

17*7 

16 


17 

Iragus, length 

7*8 

8*0 

8 

: 7 

8*5 

1 tj.ij 

8 

7*9 


7 

Lancet, length 

9*8 

12 

11 

: 10 

11*7 

\ 10 

11*5 

10*7 


11*2 

,, width . .. 

Horse^-hoe. width 

7 

.8*2 

8*8 

9*8 

7*9 

8*9 

, 7*5 
8*8 

8*5 

9*2 

: 7 
i 8*3 

8*8 

9*8 

7*9 

8*9 


8*2 

horeann 

Pollex . 

68*2 

'75*8 

71 

67*5 

n-o 

64 

75. 

70*6 

68 

71 

15 

17*7 

17*1 

15*2 

17*5 

15 

16*8 

16*1 

15*7 

33*7 

3rd metacarpal 

IW . . ■ 

III- . 

.ilB' , ■ . ■ ‘ ■ ■ i 

81*7 

68*6 

m 

80 

68 

58*8 

66'5 

63*8 

68'5 

63 

21 

24*8 

22*8 

: 19*2 

23*2 

: 20 

24 

22*4' 

20' 

22*2 

31 

39*8 

36*4 

33 

38*2 

1 33 

39 

36*7 ! 

33*7 

35*8 

16*8 

20*2 

18*2 

: 17*7 

■21 : 

; 17*2 

20*8 

18*7 

17' 

18*7 

4tli metacarpal i 

W 

lY- 

oth metacarpal 



Interfemoral 

Lowering 

Foot, with daws 

Calcar 

1 

59*7 

66*5 

63*3 

■ 58*6 

66 

i 58 

66*2 

62*6. 

68 

61*5 

17*8 

21 

19*1 

17*5 

19*2 

17‘2 

21*0 

19 

17*5' 

18-8'' 

20 

61*7 

■ 24‘2' 
69 

.22.*5- 

65*8 

20*8 

61*8 

24 

68*5 

1 21 

i "'59*5 ' ■. 

25*8 

67*3 

■.'23’3 

64*5 

20*8 

59*2' 

.23' 

65 

12*8 

16 

14*8 

12*8 

16 

.; 14*2 

17 

14'7' 

'14 ■ '■ 

14*8 

15*2 

17*5 

24 

17 

7*7 

19*8 

21 

.'■.27h: 

19*8 

10*2 

17*8 

19*2 

■■.■25*5" 

18*4 

9*1 

■■ 14*7' 
17 

25 

17*8 

19*2 

18 

.27'*5. '■ 

19 

9*7 

!' 16*8 '■ 

17 

24 

16*5 

20 

22 

26*8 

20 

9 

'■ 18*3 ^ 
19*6 
25*6 
18 

8*6 

16 

15 

22*8' 

16*2 

'■'..'.7*2'.'^ 

■■ IS, 

24*5 

17*8 


^ Knud Aiiilerseu, Am. & Mag, M. H. (7) xvii, p, 281 j March 190(5. 
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Ooiicepcion, Sierra ISTevada de Santa Marta, Colombia, 3000 feet. 
— The essential points in the original description are these 
About the size of A. palmctrum^ differing from that species in 
having but one pair of face stripes (no cheek stripes) .... these 
stripes narrow and not very conspicuous. The new species differs 
from all otheivs of tlie genus I have seen in having tlie upper 
surfaces of legs, feet, and interfemoral membrane clothed with 
short fur. In the allied species these parts are naked.” Length 
of forearm, meta,earpals and phalanges not given by the author ; 
it is unnecessary to quote the measurements of the skulls, as they 
are precisely as in many A. j, pahnarum. — A. feirnmnllosiom 
■was half a year later ( 1900 , 1. s, e.) put down by Allen as a 
synonym of '^A.. pal77iari677iA 

The colour characters given by Bangs need no comment ; they 
are valueless for diagnostic purposes. The statement that the 
upper surfaces of the legs, feet, and interfemoral are naked in 
‘‘ the allied species,” is a mistake ; in all the specimens I have 
seen of A. jmnmeensis, of any race, they are hairy. Thus 
nothing is left by which A.femitrvillosum can be discriminated 
from A . j. palmarimi, 

Artibeus jamaicensis PRiECEPS K. And. 

1906. Artibeus nimaieensis prceceps Knud Andersen, Ann. & Mag. K. H. (7) xviii. 
p. 421 (1 Dec. 1906). — Type locality; Guadeloupe, W. I. 

Diagnosis. — Similar to A. j. pahnariom^ but forearm and hand 
averaging shorter. 

A. j. and pahnarmn . — Individuals of A. pimaicensis 

from Trinidad and St. Yincent Island are indistinguishable from 
the continental A. j. palmwnim (or, if this form is not recognised, 
from A.j. lituraius). From the Windward Islands between St. 
Yincent and Dominica I have had no specimens. — In Dominica 
and Guadeloupe A. j. palmcmim is replaced by the slightly dif- 
fering 'A . j. prceceps. Three skulls of this race are practically 
almost indistinguishable from the ordinary palmarmn skull ; they 
show a tendency to go slighty below the minimum size in the 
large number of skulls examined, so that there can 

scarcely be any doubt that, in a more extensive series, skulls of 
prcBceps \yill prove to average a little more slenderly built. The 
teeth will probably also average slightly smaller. There is a 
similar indication of a decrease in the external dimensions, 
especially noticeable in the length of the forearm and hand : in 
the three adult examples of A. j. pimceps the forearm measures 
60, 65"5, and 66'2 mm., in 43 adult examples of A.'j. 'palmarum 
the average length of the forearm is 70*9 mm., and none has the 
forearm less than 64 mm. ; of the whole series of pahnancm two 
only (5 p. ct.) have the forearm less than 66‘5 mm,, whereas in all 
examples of available the forearm falls short of that 

length; for further details (metacarpals, proximal phalanges, 
tibise) see table of measurements below, p. 284. — From the 



Siituimiry qf frheaswmiijmiis qf tite Geographical Kacrs of Artilnnis jj 




DR. KNUD ANDERSEN ON BATS. 


285 


1908.] 

islands between Guadeloupe a.nd Bt. Kitts no specimens have 
been available. Bt. Kitts is inhabited by A. j. jarnm'eeiislsj the 
range of which, so far as the West Indies are concerned, ex- 
tends from here westwards over Porto Rico and Siin Domingo to 
Jamaica. 

xi.j. prceceps comes in every respect considerabl}" nearer to its 
southern neighbour, d[. j. palinarwm^ than to its western neighbour, 
A., j, januticensls. From this it seems reasonable to conclude that 
it is a northern offshoot of A, j. palmao'um, not an eastern offshoot 
of A . >}. jamaicensis. 

It would be practically impossible to discriminate A. J. prceceps 
from A. j. ce(juatorkdis ] but the latter is a large southern 
representative of A, j. jamfiicetisis inlialnting Ecuador and S. 
Goloinbia, the former a, slightly diminished insular repi-esentative 
of A. j. ixdmanim^ inhabiting, as just pointed out, certain islands 
between St. Vincent and St. Kitts. Their extremely close I'e- 
semblaiice is a coincidence; the descent of the two races is 
different, and they occupy widely separated areas ; they have 
acquired similar features, but by different lines of development. 

Specvmens examined , — Dominica (1), Guadeloupe (2). With 
skulls. From the collection of the TJ.S, National Miiseum^. 

Eange . — As yet known onl}’’ from Dominica and Guadeloupe, 
W. L 

Artibeus glaucus Thos. 

184*4. ? PJti/Uostoma pusillum (not Natfcerer) Tsclmdi, Fauna Peruana, pp. 63-64. 
1893. Artiheiis glaucus Thomas, P. Z. S. 1893 (18 April) pp. 336-37, pi. xxix. 
ligs. 7-9! — Type locality : Chanchamiiyo, Peru. 

Diagnosis . — Molars f. Cusp 7 of mDsmall. Forearm 43*8 mm. 

— In shape the skull is almost precisely similar to that 
of ff. hirsidtis, planiirostrlsyor the only appreciable 

difference being tlie slightly lower bi*ain-ease ; but it is much 
smaller : in linear dimensions |, in bulk less than -t-, the size of 
an il. 

Teeth . — Differ from those of A. concolo7\ pd^wdrostris^ and 
'hirsiiU{>Sj and accord with those of A. jamaicensis^ in the complete 
disappearance of ni*^ ; differ from those of all the species mentioned 
chieffy in the less developed lingual parts of the premolars and 
molars (particularly of nff), and in the much smaller size of all 
the; teeth.; ' 

The inner heels of and p‘ are proportionately slightly smaller 
.than in.the Foregoing species. .In .all of these . latter ihere. is' a 
small, but perfectly distinct, cusp rising from the antero-internal 
margin of the heel of p* ; iix glamm this cusp is practically 
'Wanting (an exceedingly,. .faint Andicjrtion of the c.usp is. detect-, 
able by the aid of a strong lens). Omp 7 of nd (the postero- 
internally projecting portion of the tooth) is considerably less 
developed than in any of the foregoing species; in the single 
skull available it is not much more than a distinctly projecting 
^ XJ.S. N. M. nos. 113d03-4, 113638. 
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ledge, wliereas in jetmmcensis (and in coiieolor, plmiirostris^ and 
Jiirsuhis) it is equal to from one-tliM to one-fifth the area of the 
tooth. The angular emargination in the posterior border of iii " 
(into which m'^ is pi‘es.sed in those sj^ecies wdiicli |)Ossess this 
rudimentary tootli, and Arliich, as pointed out above, p}>. 250-252, 
is very often preseia'ed in A. jamaicensfs, althougli this species 
has lost 111 '^) is in glcmcus but faintly indicated, the whole postero- 
internal portion of m" being formed by the slightly projecting 
cusp 7, — The louver teeth do not differ in structure from those of 
the foregoing species ; the small m,^ is still more reduced in size. 

Text-fig. 53. 




A. Artiheiis glaums, $ ad. Citaachamaj'O, Peru. Type, B.M. 94.8,6.13. 
Riglit upper tooth-row. X -h 

B. Arfiheiisjamaieensisjamaieensis, (J yg. ad. Jaruaica. B.M,7.1.1.677- 
Riglit upper tooth-row. Xf. 

A^ose-lmi^es . — ^^Front margin of horseshoe free, simple. 

TTagiis,~~'TwQ indistinct serintions on the outer margin above 
the median projection ; in a larger series some individual variation 
will be found ill this respect. 

fourth, and fifth digits are proportionately 
longer than in the and yamaicewm* sections ; in 

the ^ m of these digits (including the m eta- 
carpals, but excluding the terminal cartilagmous rods of the 
distal phalanges) ai’e, respectively, 1945, 1477, and 1346 ; in 
glcmcus and watsoni (which are similar in the wing-structure 
as in almost all other respects), 2025, 1497, and 1405 ; as 
proved by these figures, particularly the third and fifth 
digits are lengthened to , a less degree the fourth. A 

* ""Lengthened means here simply lonpr as compared with the digits of bats of 
the planirostris stud Jamaieensis type; it does not imply that the writer is of 
opinion that the wiiig-structuie of gtawms and watsoni can, phylogenetieally, be 
derived from that of tlie planirostH^-i^a^aicmsis tji^e. We have no means’ to 
determine, with any degree of probability, which of these wing-structnres is the 
more primitive, h e. cornea nearest that of the prototype of the genus. 
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closer examination shows that not all parts of the digits Iiave 
l^eeii lengthened in glaucm and watsonl; tlie inetacarpals are 
practically quite as in plmiirostris and jamaicensk (the fifth 
metacarpal very slightly lengthened), hut the first and second 
plmlaiix of the third digit, and the first phalanx of the fourth 
and fifth digits are noticeably longer. The wing- indices on p. 310, 
and the diagram below show the details. One fact resulting from 
this modification is worth noticing : both the first and the second 
phalanx of the third digit are lengthened, but the former con- 
siderably more than the latter (lengthening of first phalanx 57, 
of second only 27 mm., for an assumed length of foreami of 
1000 mm.). The result is that, whereas in the plmilrostris and 
jamaicensk type the second phalanx of the third digit is very 
distinctly more than the length of the first, it is in glcmetis 
and watsoni always less than of the first, a peculiarity easily 
ascertained on careful examination of the wings of these bats. • 


f \ 


j 


planlrostris 
f/laucm'} imUonl 



pkmirosins ■ d‘^ | ^1 ! } 

glaueus, mitsoui S'H - -d — k — 


planimstris /PI-- - - - J.... . J 

glaiicm, ivatsoiii S'> - ^ ; — l 'J 

/, forearm, (liven tliis length of the forearm, the third, fourth, and fifth digits 
have in A, planirostris the lengths indicated by the lines dfi and d'h in 
A. glamm and watsom the lengths indicated hy the. lines 5^^ and 5*. The 
subdivisions of tT** and 53, in direction from left to right, indicate the meta- 
carpal, first, second, and third phalanx; those of dfi and dq 5a the meta- 
carpal, first and second phalanx. 

Ilairmg on limbs and metnhrams . — Above, the proximar t wo 
thirds of the forearm densely haired; a tuft of hairs on the 
metacarpal of the pollex ; the interfemorai, femur, tibia, and foot 
to the claws, covered with very short sparse haii*s. Below, the 
interfemorai hairy along the middle, almost naked laterally. 

{7oter.^The fur of the only specimen on record, a young 
adult female (full-grown, but epiphyses of metacarpals separate) 
preserved in alcohol, has the following colour Tipper side greyish 
drab with a slight tinge of fawn, base of hairs lighter, washed with 
ecru-drab. Tinder side light greyish drab. Wiite supraorbital 
and infraorbital stripes distinct. Apparently no white margins 
' to'the'ears. 

Proc. Zool. Soc.— 1908, No. XIX. 
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2[eaS'Uremenis, — On p. 289. 

Bpeciine'HS' examined, — One, the type, in the collection of thti 
British Museum, 

Mange. — Chaiichainayo, Junin, Central Pern. 

Tscliiidi’s FhyUostoina pmillmn, 1844.-~~-In(leterinina,ble from 
the description ; the author refers only to the colour, the nose- 
leaves, ears, membranes, and general size ; neither to the skull 
nor to the teeth. The only measurement of any practical value is 
that of the forearm, '' 1" 5'" ” {i. e. 37 mm.) ; if this measurement 
was ta.ken according to the same method as nse<l in the pre- 
sent paper, and if the specimen measured was full-grown, then 
Tschudi’s l:)ah was not an A. glaucus ; if an ArtiheMS (not a. 
V{inipyrops)j it may have been A. rose)ihergi . — Even if Tschndi^s 
Ph. pmiUum were proved to be A. glaiicus, the latter name would 
have to stand, the former being preoccupied by Nattererts 
Pk. pusiUani, which is Ymwpyressa 


Artibeus watsoxi Thos. 

1901. ArtiheiiS watsoni Thomas, Ann. & Mag. N. H. (7) vii. pp, 542-43 (1 Jiuu*, 
1901). — Type locality ; Bogava, Chiriqui. 

1801. Arliheus watsoni Thos., J. A. Alleo, Bull. Am. Mus. N. H. xx. Art, iv. 
p. 79 (29 Feb. 1904). — Boqueron, Chiriqui. 

Diagnosis. — Similar to A, glaums^ but Ksmaller. Forearm 
37-2-40*5. 

A. ''/misoni and glmicns. — A. watsoni is a Central American 
representative of the A. gkmcus type, differing fi-’om the PeiTivian 
species only in the rather smaller size, proportionately slightl}^ 
longer ears, and longer intei'femoral. 

The sknll is quite of the same shape as in glmccus, but a trifle 
smaller, especially narrower ; of nine skulls of ivaisoni none 
reaches tlie, single sknll of glaiicus in size. , ■ 

The teeth are in every respect (including the size) as in glrnie us. 
There is, as a rule, a faint remnant of the notch in the iiiiider 
margiii of nr, between its cusps. 5 and 7, but in,, some , individuals 
also this trace has disappeared, the margin being perfectly sim|)le. 

, /The horseshoe' , is free . all round, the -margin sometimes, siin pie, 
.sometimes finely, creniilate. 

The. 'ears. 'a,'re, .apparently, -proportionately a little -longer, and 
rather narrower in their upper half (less broadly rounded off) 
than in glancus ; but of nine specimens -examined of watsoni t'Wo 
only are preserved in, .alcohol, and only/ one .specinieri'' of, glaucm 
is availalde for comparison. Three small serrations on the outer 
margin of the tragus above the median projection. 

Botii the alcoholic specimens have the interfemoral markedly 
longer than in A. glaums : IPS and 13*l> mm., as against 8 mm." 

On the wing-structure, see A. glanens (above, p. 287). Hairing: 
OB limbs and membranes as in A .■ glmijims. 

f Am* & Mag. lH. H. (e)iv. pp, 16^-70 (Aag. 1889) ^ and (7) v. p, 270 
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2Ieasiireriiertts Artibeiis glaucus micl watsoiii. 



A. glaucus. 

A. 

u'citsoni. 1 


? yg. ad. 

Type. 

9 

9 

adult s. 
skulls. 


i ; 


Mrx. 

Max. 

Med. 1 


mm. 

mm. 

mm. 

mm. i 

I Skult total length to front of c ..J 

31*2 

18*7 

20-S 

19*7 1 

j, mastoid width 

11 ; 

9*8 

10*8 

10*1 i 

„ width of brain-case ^ 

9'5 i 

8*7 

S'8 

8*7 ; 

jj zygomatic width : 

1^ 1 

11*2 

11*8 

11*8 ; 

j, maxillary width across m^ .. . 

8-8 

8*2 

8*6 

8*4 i 

„ across cingula of canines : 

0*8 ! 

5 '5 

6 

5*7 i 

Mandible, to front of inc 

14 

12*5 

13*9 

13*1 i 

' Upper teeth, c-m- ■ 

6*8 1 

6*5 


6*7 ! 

Lower teeth, c-m-j 

7*2 

6*8 

7*5 

7*1 i 

: Ear-conch, length, inner margin ...! 

10*5 

11 

12 


„ length, outer margin 

14 

15 

16*2 


„ width 

12 

12 

12*2 


! Tragus, length : 

4*8 

5*5 

6*2 


i Lancet, length 

9*2 

8*5 

9 


1 „ width 

' Horseshoe, width : 

5 

1 5*2 

6*3 


6*5 

1 6*3 

7 


! Forearm 

43*8 

1 37*2 

40*5 

39 ■ ! 

' Pollex 

11 

1 9*5 

11 

10*2 ; 

; 3rd metacarpal 

39*4 

1 33*7 

36*2 

35*3 1 

IIJU ...: 

15*8 

i 13 

15 

13*9 i 

1 nu 

23 

i 18*7 

21 

20 


12*8 

: 8-8 

11*3 

10*2 

4th metacarpal 

i 39 

33*2 

36*3 

34*7 

! lYb.. 

13 

11 

13*3 

11*6 

i IV2 

i ■ . 15 

: 11 

13*5 

12*3 


41 

33‘8 

37*5' 

36*1 

i VI 

11 

' 8' 

9*5 

8*7 

i V2 

12 

i 9 

11*3 

10*2 

: Interfemoral 

8 

1 11*8 

13*5 


Lower leg 

14-0 

! .12-8 

14*7 

13*7 

Foot, with claws 

i 10*3 

1 9*2 

10 

9*7 

Calcar 

! . 4*5 

■ 4*2 

5*3 

4*7 


Colo'm \ — Of six skinSj four axe dark, two lighter coloiirech 
Darker stage; 4 skins, Bogava (Chiriqui) and Gebaeo I.; 
full-grown, teeth nnwom or slightly worn, epiphjses of meta- 
carpais separate in one, ossified in the others : — Upper side from 
the' shonlders" backward sepia-brown (browner than Eidgway’s 
sepia”), this Coloiir 'confined to the narrow . tips of the iiairs; 
base of hairs dmb.-, ', Eront’pait- of upper "side, from the shoulders 
forward, of a^. rather. , lighter- shade, -more drabbish brown, owing 
to .the ■ darker hair-tips hemg extrem'ely- short -or wmBting. base, 
of hahs 'ap-proaching ecrii-.drab ; there is no contrast between the 
hinder and anterior part of the back, the colour of the former 
■ shading' gx'ad'ually into ■that'^■of the latter. Dnder side dark giey. 
White supra- ancl infraorbital stripes strongly pronounced. Ear- 
conch very narrowly margined with white. Tip of the tliird 
digit and adjoining membrane not lighter-colourecl. — The four 
specimens are almost alike in the shade of the colour. , 

l^m 
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Lighter stage; 2 skins, Bogava (Cliiriqiii) and Sevilla ^ I. ; 
fiill-grovni, teeth unworn, epiphyses of metacarpals ossified.'™- 
Upper side wood-brown, washed with a slightly da,rker shade on 
the hinder bark ; base of hairs ecru-drab on the hinder back, 
whitish washed with ecru-drab in fi’ont of the shoulders. Under 
side lighter wood-brown. Facial stripes strong. Narrow white 
edgings to the ears. No light-coloured tips to the wings. — The 
two specimens are almost alike in colour, rather sti'ongly con- 
trasting with the four described above. 

2Ieasureraents . — On p. 289. 

Speemiens examined . — 9 specimens (two in alcohol, one skin in 
alcohol, six dried skins) with skulls, from the following localities — 

British Museum : — Bogava, Chiriqiii, Panama (5) ; Cebaco I., 
Panama (2); Sevilla L, Panama (1). 

U.S. National Museum** : — Escondido River, Nicaragua (1). 

Ikimje . — Central America (Panama, Nicaragua). 


Artibeus cinereus Gervais. 

Dkignosif , — Molars |. Cusp 7 of relatively small. m‘^ equal 
to about I or | the area of mb Forearm 39-44 mm. 

Shull . — Not diflering in shape from that of J. glaucns and 
nxitsond ; also the linear dimensions are, in every respect, very 
nearly the same as in those species. 

'Teeth (text-fig. 54). — ^The teeth bear still more decisive evidence 
of the very close relationship between A. cimreus and A. glaums 
and imtsonL As in these latter, cus2) 7 of is relatkely smaU, 

Text-fig. 54. 



' AriMeiis cimrem cmeretm^ ^<X. Para. B.M, 1 . 7 . 19 . 3 . 

RxgM iiRRertootli-rGw (note small Xf. 

«Hial to from one ninth to one sewnth the hulk of the whole 
tooth : at least on average it is, no doubt, a trifle more developed 
than in ylaueus and tcatsmi, but not nearly as in tolteaos and 
The teeth clifler only in the following points, of minor 
importance; — 

m, (rudimentaiy in glaitcm and watsmii) has completely dis- 
appeared ; 16 skulls, representing both of the races of A. cmiereus 

• 0&3S:.,3C. 110.51044., , , 
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recognised in this paper, have been examined, in none of them is 
nig, or any ti'ace of its alveolus, present. — The heel of p'^ is a. trifle 
larger than in glcmcus and ivatsoni^ but the difterence is so small 
as only to be ascertained on very close comparison of the teeth. 
The small increase in the size of the heel of corresponds to the 
small increase (on average) mentioned above in the size of the 
^‘lieel” (cusp 7) of m'^. 

As in glcmms and imtsoni there is only a %mry faint trace (or, 
often, no indication at all) of a notch in the hinder margin of nr, 
between its cusps 5 and 7. 

Tragus. — 2, 3, or 4 serrations on the outer margin above the 
median projection, always small, sometimes rather sharply defined, 
sometimes so obsolete that their number cannot be counted with 
certainty. 

Kose-leaves. — The margin of the horseshoe is free all round, 
simple or finely crenulate. 

Wings. — Tiie peculiarities in the wdng-structure described above 
ill glaucus and icatsoni (p. 287) are also found in their closest 
relative A. cinereim ; as in the former species the second phalanx 
of the third digit is not fully 1| the length of the first. The 
only appreciable difiterence is a slight lengthening of the meta- 
carpals and of the phalanges of the fourth and fifth digits ; liy 
this modification the wings have become on the whole slightly 
longer and, because the increase falls chiefly on the fourth and 
fifth digits, somewhat broader than in gkmcus and watsohi. 
See the wing-indices, below p. 310. 

Hahnng on limbs and membranes. — As in A. glaums and tmtsoni 
(above p. 287). 

There is no dijTerence in colour between the two 
geographical races of A. cmereus. The only skin available of a 
young (not full-grown) indi\ddual is very dark-coloured, almost 
precisely as young individuals of A. jamaiceoisis. Some of the 
adult specimens with unworn teeth come extremely near in colour 
to this young one, while the majority are a shade lighter, being 
quite indistinguishable in colour from A . imtsoni ; a few specimens 
are washed with drab -brown on the upper side ; none are as light 
as the light-coloured stage of A. laatsoni described above (p. 290). 

Young, nearly full-grown (San Julian, Venezimla ; U.S. IST. M. 
1G5432 ; A. c. hogotensis) tjp|)er side from the shoulders back- 
ward dark smoky browm, almost blackish brown, this colour 
confined to the tips of the hairs ; base of hairs slate. On the 
anterior part of the upper side, from the shoulder region forward, 
the hair-bases are considerably lighter, nearly smoke-grey. Under 
side dark grey, approaching hair-brown. White supraorbital and 
infraorbital stripes strong. Ear-eoncli narrowly margined with 
white. hTo light tips to the wings. 

A majority of adult individuals, teeth unworn or worn (both 
races) •—-'Precisely as the darker stage of A. vmtsoni (p. 289). 

Two adults (Kanuku Mts., Guiana; and Merida, Yeneziiela ; 
teeth unworn ; A. c, cimreus)'. — Upper side washed with drab- 



292 


DR. KNUB ANDERSEN ON BATS. 


[Apr, 7, 


brown ; iiair-bases on the hinder hack light greyish drab, on the 
ii€3ck ecTu-drab, ■ Under side drab. Facial stripes strong. Narrow 
white edgings to the ears. No light tips :to the wings. — These 
are the lightest coloured individuals I lia.ve vseen ; very likely a 
still lighter phase occurs, similar to that of A. imtsoni (p, 290). 

Range , — Northern part of S. America : Para,, Guiana, Vene- 
zuela (including Trinidad), Colombia. 

Rem/jrks , — This species cannot be discriminated with certainty 
from A, glamus and icatsom without an examination of the teeth 
(a rudimentary m^ present in glcmcus and 'imtso7ii^ wanting in 
■cineTPAis). 

Two geographical races are separable, differing only in size. 
The one, A, c. cinereus, has probably its centre of distribution in 
Guiana, having spread south'vvard at least to Para, northward 
to N.W. Venezuela; the other, A. c. bogotensis, seems to have its 
centre in Colombia, having spread northward to N.W, Venezuela, 
wiiere consequently both forms meet. 

Artibeus oinereus ctnerbus Gervais. 

Simioderma cmereMm Blainville, MS. label in Paris Museum (fide Gervais, 
1. I e.), ^ 

1856. Dermmmra cinereum Gervais, Exp. Oastelnau, Mamm. 2*^ Mem. livr. 15, 
sheet 5* p. 36; pi. vih. Rg’S. 4, 4a; pi. ix. figs. 4, 4a; pi. xi. fig. S.^—Type 
. locality: ‘‘‘Bresil.’’ 

1901. Artibeus einereiis Gerv., Thomas, Ann. & Mag. N. H. (7) viii. p. 143 (Aug. 
1901).~Kanuku Mts. 

1901. Artibeus cinereus Gerv., Thomas, Ami. & Mus. iN. H. (7) viii. p. 192 (Sept. 
1901), --Para. 

Diagnosis, — Teeth, skull, and external dimensions averaging 
smaller. ■■ , Forearm 3 9-42 ■ mm. ■ ■ ' 

A, c?. and -There is only an average dif- 

ference between the eastern form of A. cinerem here undei* con- 
sideration and the western form of the same species described 
below (A* c. hogotensis). The skull, in A. e, cmereus, is on the 
. whole slightly narrower, the maxillary width ranging between 
8 and 8-6 mm. (average 8-3 mm.), in A, c. bet\veen 

8" 5 and 8*9 mm. (average 8‘6 mm.). The teeth are slightly 
,, smaller; the length of the; upper tooth-row varies between 6*4 
anch6*8 min. (average ■ 6*7. mm.), .in A. c, hogotensis between '6*7' 
and 7*2 nim..'(average. S*9-mm.). - The forearm, and' metacarpals, 
aVerage,''2*2--3*5.'' mm'.' shorter, 

MmswrmnmM,~DAn p. 295, ■ f ' 

Specimens examined , — 10 specimens (4 skins) and 8 skulls, from 
the following localities : — 

British Museum: — Para (1). Kanuku Mts., British Guiana, 
about 59"" W., 3° N. (4). Trinidad (1). Merida, Venezuela (2). 
X.AV. A^enezuela (1). — 7 skulk, representing all these localities. 

^ ♦ The title-p^ of the volume is dated 1855; on the probable dates of publica- 
tioffl of tbs liwisons see 0. Bavies Sbferbom aiid B. B. Woodward, Ann. & Maa. 

164,(Aug.im)., ■■ 
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U.S. National Museum'" : — Merida, Teneziiela (1), with skull. 
Eange, — Guiana, southward at least to Para, nortln^-ard to 
2\.lrY. Yeneziiela, including’ the island of Trinidad. — In X.Mk 
Yenezuela it meets A. c. hogotensis ; in this region the two races 
apparently mei'ge into one another. 

Gervais’s Artiheus cinereiis, 1856. — Type locality: Brazil.-- 
Isotwithstandiiig the rather defective description there cannot be 
iiiiich doubt as to the identification of Gervaish speciiiieii ; it is a 
small Ai'tlheus with |- molars, a small cusp 7 of ni^ (see PL ix, 
fig. 4), and the locality is, as mentioned, Bresil.’' The combi- 
nation of the habitat and the two characters quoted exclude all 
other known species of the genus. The coloured figure on PI. ix., 
stated to be of natural size, is about 10 p. ct. too Large in lineai* 
dimensions (coinpai*e the measurements of the foreaiin and tibia 
as given l^y Gei*vais) ; the metacar|)als and phalanges are very 
carelessly drawn. 

Artibeits cinereus bogotensis K. And. 

1880. P Artihetis qiiadrivittatm Pet.,” Dobson, P. Z. S. p. 465. — Popuyaii, 
N, Colombia (Puvis Museum ; specimen not examined). 

1901. Dermanura (jiuidrivittatum (not I^eters) Hobinson & Ib'on, Proc. U.S. Xat. 
Mus. xxiv. {no. 1246) p. 510. — San Julian, Venezuela (onb’ speciiiiens W.K. 
1586 and 1617 examined). 

1906. Artibetis emereus hogotensis Knud Andersen, Ann. & Msia- K. H. (7) xviii. 
p. 421 (Dec. 1906). — Type locality : Curicbe, nr. Bogota, Colombia. 

Diagnosis . — Similar to A. c. cinereits. but teeth, skull, and 
external dimensions averaging larger. Forearm 41*2-44 mm. 

si. e. hogotensis and cinereus . — The differences between this 
form and its eastern re^iresentative, A. c. cinereus , have been 
pointed out above, p. 292. 

Aleasiirernents . — On p. 295. 

82 ^ecimmis examined . — 9 specimens (8 skins) ivith skulls, from 
the following localities : — 

British Museum Colombia ; Bogota region, various localities 
(5). KW. Yenezuela ■(!).■ / ■' 

National Museum t :'“'San Julian, 8 miles east of La 
Guaira, Yenezuela (2). Meiida, Venezuela (1). 

Bange.— 'From' Central Colombia to N-W. Yenezuela, ,whej‘e 
it meets A. c. In '-the latter regiorr.the two: races 

apparently mei'gtMn to one another. 

AiITIBEUS ROSENBERGI Thos. 

\%^^.rAHihem. '{I)erm€mum?) romi-’i^.er^rTboinas, Anvi. &' Mag. hi. H. '(6) 'x:x. 
v,pp,, 545 L 46 (Dec. 1897).— Type Iwality : Cacbavi, >1. EcinM^^ 

'■ , -Molars ;|*. , ' ■ Cusp- -7 of ■ ■ small, ■m'** equal to , about 

thc'^irea of' mL, For^^rm:'37*,8--39*B :mim' . . 

Very similar in shape to that of A. watsoni and 
A. cimreus eimretes. 

Teeth^ (text-fig. 55). — Different from those of any other species of 

'■ ■^«="u.s.y. M.m .123:348; '' :':L:V 

t U.8. N, hi. U0!5. 105432-33 (uos. W.B. 1586 and 1617), 123344. 
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Artihens, chiefiv in the strong i‘eclnction in the size of not 

essentially different from that of A. imtsoQii; cusp 7, if anything, 
still less developed, represented only by a narrow, slightly pro- 
jecting shelf, therefore as narrow as in any Vawpyrops, its basal 
outline almost perfectly quadrate. m“ little more than j (in all 
other species of the genus | or |) the area of in\ but all the 
elements of the tooth (cusps 4, 5, 6, 7) are distinct, and all of 
them have been very nearly equally reduced in size, thongli 
perhaps cusp 7 a little more than the others. 

Text-fig. 55, 


A 8 

Artihem roseiihergj, S' Cacliavi, N. Ecuador. Type, B.i\L 97.11.7.76. 
liiglit upper (A), left lower tootli-row (B). X f . 

On 1113 in tliis .species see text below. 

The lower 10,^ is proportionally a. little smaller than usual in 
the genus, but by no means reduced to the same degree as m“ ; 
the area of Ls about | (in other species about -|) that of nq. 

In the typ>e specimen of A. rosenhergi on excessively small 11I3 is 
present on the left side, entirely wanting on the right side; 
the noniial condition is no doubt that m^ is wanting. In the 
material sent for, identification- from-the IJ,S. I^ational Museum. 
I find a second specimen of A. rosenhergi (no. 62635), in which 
there is no tmce of ; and in A. which has | molars, 

one skull, out of 27, has an on one side of the mandible, thus 
showing an individual anomaly- apparently perfectly like that 
of the tyq)e skull of A. 

' Tragus ' mid -The tragus has one or, two serintions 

:-Gn .the .outer, margin- above the median, projection,. ' The horse- 
,, 6-,iloeIs free' all round,, the, margin simple or finely crenulate. ' 

— The most noteworthy peculiarity in the wing-structure 
is a conspicuous lengthening.. of- the: metacarpals: ; , the phalanges 
are very nearly of the;'- same relative -length as ,, in A. glaums 
icatsoni^ the first phalanx of ■the--'tMrd digit '-perhaps, not -quite as 
long as in those species.,- -'-..--See- the'.- wing-indices, p. 3107 

Hairing on limbs and mewhranes .^ — Essentially as in the nearest 
relatives, A. glaiimis^ wats^i% and omereus. Above, the proximal 
half of the forearm densely haired ; a tuft of short hairs on 
first metacarpal ; femur, tibia, foot to the claws, and interfemoral 
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to its posterior margin covered with rather short and sparse 
hairs. Below, the hairing on the interfemoral cliiefij confined 
to its median portion and posterior margin. 

Colour (of the type specimen, an arliilt male with slightly worn 
teeth, preserved in alcohol) : — Brownish drab above, l3ase of hairs 
iiiiicli lighter ; under side greyish drab. White facial stripes 
strong. No white margins to the ears, no white tips to the 
wings. 

Meamiremsnts , — See table below. 

Siyecimens exarainecl . specimens (in alcohol) with sknlls, 
viz., one from Cachavi, N. Ecuador (British Mtiseiim, the type), 
and one from La Guaira, Venezuela (U.B. National Museum 


Meamiremmits of Artibeus cinereus aHcZ rosenbergi. 





A, einerens. 



1 

A. vosenhergi. | 


einerens. 

bo//ntensis. 




10 adult 


8 

adults 


2 adults, 


8 skulh 


8 .skulls 


2 .skulls. 


Min. 

Max. Mei). 

Min. 

Max, Med. 

Min. 

Max. 


mm. 

mm. 

mm . 

mm. 

mm. 

nmi. 

ram. 

mm. 

Skull, total length to front of c ... 

19-8 

21 

20*3 

20*2 

21 

20*8 

,20*7 


„ mastoid width 

10 

10*5 

10*3 

10*8 

11 

10*9 

10*2 

10*8 

„ width of brain-case 

9 

9*3 

9*1 

9*2 

9-6 

9*3 

8*8 

9*7 

„ zvgomatic width 

11*3 

12*2 

11*9 

11*8 

12-7 

12*3 

11*5 

11*8 t 

„ maxillary width across m h . . 

8 

8*6 

8*3 

8*5 

SB 

8*6 

8*2 


„ across cingula of canines ... 

5*6 

5*8 

5*7 

5*0 

6 

5*8 

6 


Mandible, to front of incisors ...... 

12-8 

13*7 

13*1 

13 

14 

13*0 

13*3 


Upper teeth, c-m^ 

6*4 

6*8 

6*7 

6*7 

7‘2 

6*9 

6*8 

.6*8 

Lower teeth, c-imj 

6*8 

7 ■ 

6*1) 

6*8 

7*3 

7*1 

7 

7*3 

Ear-conch, length, inner loargiii . . . 

11*5 

12*3 

11*9 


12 


11 

12 

„ length, outer margin . . . 

15*7 

17 

16*2 


16*5 


15 


„ width ! 

11*3 

12*3 

11*9 


12 


11 

11*8 

Tragu.s, length 

5 

6 

5*8 


6 


5*8 


Lancet, length 

8*2 

9*3 

8*9 


8*8 


8 

,'8*8 ," 

„ width 

■5*2 

6 

5*5 


6 


6*5 

■6 ■ 

Horseshoe, width 

6 

6*6 

6*3 


6*8 


6 

■6*2 

Forearm 

39 

42 

'i0*3 

4'i*2 

44 

42*5 

37*8 

39*8 „ 

Pollex... 

10 

10*5 

10*3 

ID 

11*8 

10*8 

9*8 

10*2. 

3rd metacarpal 

35*5 

37 

36*3 

3B*5 

41*3 

39*4 

.35*3 

37*5.. 

TT'P' ■ ... . . 

13*2 

14*8 

14*4 

14*8 

16 

15*3 

12*8 

13*5' 

UP 

18*3 

22 

20*5 

21 

22*8 

21*7 

19*8 

1'9*8 

IIP 

10*2 

11*2 

10*7 

10*7 

12 

11*3 

9*8 

10*8 

4th metacarpal 

34*7 

36*3 

35*5 

' 37*5 

^;10’7 

38*6 

343' 

3'6*,'2' 

IVL 1 

12 

12*8 

12*3 

13 

13*7 

12*9 

■ 11*2, 

11*2 ■ 

....1 

11*7 

14*8 

13*2 

13*2 

15 

14'. 

i...l3*7 

12*8.. ,. 

5th metacarpal 

36*5 

37*8 

36*8 

39*5 

.■42,'.; 

40*3 

l',^35*5 

37*8 . ■, 



9*2 

10*2 

9*6 

9*8 

11 

10*2 

i: 8*5 

".8,*7'’ 

V2 . ..1 

10 

-12.' ■ 

11*3 

ll*2 

.• 12.' 

;11‘8 ■■ 

!■ " 10' 

.. 10*2 ",■ 

Interfemoral 

Q ' 

11*2 

10*3 


12 


•■ "0 

11*6''.' 

Lower leg .... .. ... . . ^ 

13*5 

15 

14*1 

■■ 14*8 

15*7, 

15*1 

; 13 

14 

Foot, with claws 

9*2 

10*2 

9*8 

10*3 

11*5 

10*9 

9 

.10 

Calcar 

4*3 

i . ,'■■■ ■■■ 

4*8 

4*7 

4*8': 

5 

4*9 

5 

5 

' 


* U.J=5. N. M. no. 62635. 
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Han-ge ^ — The two specimens examined ai^e the only known. 
lienmrk.- — J, roseabergic-amiot be discriminated, with certainty, 
by any external character from other species of uVrtibetfs of 
similar size, £. i. J. waisonij cinerem (cinereits), loUeeus. But it 
is unique in the strong reduction of nf. 


Artibeus toltecus Sanssure. 

Diagnosis . — Molars |. Ousp 7 of large. Bony palate not 
shortened. Forearm 37‘5~43*5 mm. 

A', toltecus and cinereus. — A. toUecus cannot be discriminated 
with eertaiiity Iw txiTv external character from A. cinerem. The 
interfenioral in A. toltecus is probably, at least on average, 
markedly shoiter, but of one of the races, A. t. ravus, only skins 
have lieen a^’ailable for examination. The skull of A. toltecus is 
almost precisely, in shap>e as in dimensions, like that of A. cinereus^ 
the only difference being a proportionately greater maxillary 
width in A. toltecus. The length of the tooth -rows is practically 
the same in both species. 

Noth withstanding this close similarity, A. toUecus and cinereus 
are not only distinct species, bnt evidently representatives of two 
distinct sections of the genus. In A . glaucnis, ‘watson i, and cin e7^eus 
cusp 7 of is proportionally small (text-hg. 56 b); in A. toltecus 
and (as well as in A, quadrivittattis, itcrjns^ nm ms) this 

cusp is largely developed, being equal to about k to I (in glaucus, 


Text-fig. 56. 



A ' B 


: 'A. Artiieu^ fidteinis ramis, A ad. Corondelet, N.W. Ecuador. B.M. I.6.5.3. 

Bight upper tootli-ro\Y (cusp 7 of lid large). X f . 

B. Ariihem - l^ara. B.M. 1.7.19.3. 

, , Bight upper tooth-row fcusp 7 of ’sittall). X ' ■ 

watsoid, and «»«re»s to aboiit | to |) of the wliol^ tooth (text- 
fig. 56 A). Also cusp 7 of m“ is iin ioZiecus and allied species larger 
and more distinctly projecting.— The larger cusp 7 of nd (and nr) 
inei-ease.s, of couree, the breadth of this tooth ; there cannot be 
niuch doubt that the proportionally slightly larger maxillai-y 
width of the skull of ioltectts (and asteoits} mentioned above is 
a dii-ect consequence of the slightly increased breadth of the 
molars. . : , ■ 
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Tlie proportionate lengtli of the bony palate is quite as in 
all the foregoing species of ArtihpAts, the distance from palation 
to the hinder margin of the incisive foramina being larger tlian 
the distance from palation to basion (compare A. turpis and 
nawm^ characterised by a shortening of the bony palate, p. 307). 

xL toltecus and aztecus , — The difference between these two 
species is pointed out below, p. 306, 

m.^ hi A. ioltecu-s , — In one skull, oiit of 27 eNamined, in.^ is 
present on the right side, entirely w’anting on the left; the 
individual is a young adult male of A. t. 7'avtis (Brit. Miis. 
no. 1.6. 5. 6). In all the other skulls representing both races and 
difierent ages, from immature to very old, m^ and its alveoli are 
wanting. 

Wings , — The wing-structure very closely resembles that of 
A. cwzerens, the only appreciable difference being the slightly 
shorter proximal phalanges of the third, fourth, and fifth digits ; 
in A, cin-ereus the indices of these phalanges are, respectively, 
357, 304, and 239, in A, toltecus 342, 289, and 227. For further 
details see the wing-indices on p. 310. 

Hairing on Umhs and membranes , — As in A. cmeretiSj but the 
upper side of the interfemoral more strongly haii'ed, the fur 
forming a distinct fringe along the posterior margin of the 
membrane. 

'C'olom\—See A, t. toltecus (p. 298) and A, t, 7'av'u,s (p. 300). 

Range, — From N. Ecuador to Central Mexico (Durango), but 
Ecuador individuals {A, t, raviis) differ in some respects from 
Central American and Mexican individuals (A., t. toltecus), 

Artibeus toltecus toltecus Satissure. 

I860. Stenoderma tolteea H. de Saussiire, Eev. & Mag. de Zool. (2) xii. pp. 427-28, 
pi. XV. tig. 4< (Oct. I860). — Type locality : Mexico. 

1878. Artibeus mn-ereus (not Gervais) Dobson, Cat. Cliir. Brit. Miis. pp. 520- 
21. — Costa Kiea, Guatemala, Mexico. 

1882. Artibeus cinereus (not Gervais) Thomas, P. Z. S. p. 371. — Durango (Mexico). 

Diag7iosis * — Averaging laa'ger : foreai*m 39-43*5 mm. Facial 
stripes and white edgings to the ears as a rule wanting or 
indistinct, rarely well developed. 

A, t, toUscus and 7'apus, — A, L toltecus can only be discriminated 
from A. t. rmm by average chai'actei'S. The skull of A, t, toltecus^ 
averages in every respect a trifle larger (especially broader), but 
small skulls of toltecus ai*e indistinguishable from large skulls 
Qi'Tumm,. ■. The ' external dimensions,' average larger, the forearm"' 
and 'metacarpals being. 'from- :.2* 7 to, 3*2 mm. longer. ' As' in, 
'A.'"i5. .there ,is a.dark'a.nd' .a- light phase,. but the dark phase,' 
in.Av 1 is "noticeably .darker t.han An any specimen'.'! have," 

seen of A. 1 In most specimens of A. t. both in 

"its, dark and ,Aight, ''plmS'e,'Ahe' facial'';.stripes and light edgingsto 
the ears are sharply pronounced ; in A. jf. toltecus they are but 
rarely well mai-ked, as a rule indistinct or quite undeveloped. 

From this it wAli be seen that it is impossible to draw a 
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definite line between A. t. toltecm and minis ; tliey are erideiitly 
a nortliern and sontliern representatire of one species. 

Cohur (excluding facial stripes and ear-edgings). — Dark 
pliase General colour of upper side very dai*k, approaching 
blackish brown (being, rather, a blackish shade of drab), this 
eoloiii* confined to the tips of the hairs ; base of hairs drab in the 
posterior, almost ecru-dral^ in the anterior pai-t of the upper side. 
Under side drab. — This is the extreine of the dark phase in adult 
specimens; it is rather more blackish than the dark phase of 
A, ivatsoni (p, 289). 

Light phase: — In its extreme the light phase is indistinguishable 
from that of A. i. mvus (p. 300), 

The dark and light phases are connected by numerous 
transitional stages, but a majorit}- of the individuals exainiiied 
are more or less dark-coloured. 

Facial stripes mid ear-edgings. — In a majoritj of adult 
iiiclividiials there is no trace of facial stripes nor of whifce 
edgings to the ears ; hut indiyiduals oecm* in whicli these light 
markings ai*e more or less distinct, and sometimes, though 
rarely, they are fully developed. The subjoined table will show 
the amount of variation in this respect in 17 adult individuals 
of 1. if. toltems examined, as well as the stronger development 


Facial stripes and ear-edgings of adiiU indmdiials of 
A. t. toltecus and ravus. 


i Locality, i Supraorbital stripes! Infraorbital stripes ; 

White ear-edgings 

A. t. tfiUeens...' Costa Bica (1). | none. ■ I 

none. 

none. 

' Nicaragua (1). j indistinct. : 

indistinct. 

none. 

(■ruateimila {!}. | none. I 

none. 

none. 

■ : OiiTjaca (2). j none. . 1 

none. 

none. i 

1 : ; Jalisco (9). 1 none (o).- ■ ; 

j indistinct (2), 

i ' ; 1 distinct (1). ; 

1 strong (1). 

none (5). j 

indistinct (2). i 

distinct' (2). | 

strong (0). i 

noM (3). j 

indistinct (4). i 

distinct {2}.' | 

strong (0). , 1 

■ . Vera Cruz (3). |none. 

none. 

1 none. . 1 

f ... ! 

' ' !■ 

1 A.t tdiems.. .1 All localities (17).1 none (70 p, 'Ct.). ■' | 

none (70 p. ct.). 

1 ^ , 

iionofOS p. ct.). 

f 1 mdistmct(18p.ct.). 

indistinct (18 p. ct.). 

indistinct (23 p. ct.).| 

■! . ... 1 distinct (6 p. ct.). ■ 

distinct (12 p, ct.). 

* distinct (12 p. ct.). , 

1' ' ■'! L : 'strong '(6 p.-ct.). 

j: ; ' '' ■; ;; .. ■ 

strong (0 p. ct.). 

, .strong (0 p. ct.). 

\l.t rmm . . . ' All localities (11).; none (0). 

none (0). 

none (0). ■ 

; i 1 indistinct (18 p.ci). 

indistinct (27 p.ct.). indistinct (0), I 

f , v; r' ';'’;,, ’■’g.'Z ■F] ^ V 

distinct (30 p. ct-.). 

distinct (27 p. ct.). 

I'';':;.;',,::'. , 'V; "J V.;','.' 

strong (37 p. ct.). 

strong (73 p. ct.),_ 
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and apparently iniicli greater constancy of these markings in 
the southern, race, ^4. t. 'rarios. It is a rather strange fact 
that, so fa,r as the facial markings are concerned, ihere is iiiiicli 
the same difference between the northern and sonthern races of 
A. toltems as het%veeii the northern and southern races of A, jcmud- 
eensis ; also in this latter species the facial stripes are stronger 
and more constant in the southern forms. 

Specmiens from different loccdities . — Central American are in 
every respect indistinguishable from Mexican individuals. The 
comparative table of measurements below, in which I have 
arranged the adult individuals examined in four sections according 
to their habitat, shows this as far as the cranial and external 
dimensions are concerned. 


Jfeasuremenis of A. tolteciis toltecus. 



Costa Kica, 

: Nicaragua, 

! Guatemala. 

Oaxaca. 

Jalisco, 

lJurango. 

Vera Cruz. 

I 3 adults, 

3 skulls. 

2 adults, 

1 skull. 

9 adults, 

5 skulls. 

3 adults, 

3 skulls. 


Min, 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

Skull, total length to front of c . . 

20 5 

21 

20*6 


20*2 

21*2 

20*8 

21*2 '! 

„ mastoid width 

11 

11*5 

11 


10*7 

11*4 

11 

11*5 

,, width of brain-case 

9'8 

10 

9*5 


9*5 

10*2 

9*6 

10 

,j zygomatic width 

12*2 

12*7 

12*3 


12*3 

13 

12*7 

13 

„ maxillarv width across m^ . 

9'2 

9*8 

9*2 


9 

9*2 

9*5 

9*8 

„ acro.ss cingula of canines . . 

0 

6*1 

6 


6*7 

6*2 

5'8 

6 

Mandible, to front of ineisons 

1 13*2 

14 

13*4 


13*2 

14*2 

13*8 

14 

Upper teeth, c-m^ 

6*8 

7*2 

6*8 


6*8 

7 

7 

7*1 

Low'er teeth, c-in .2 

7 

7*4 

7 


7 

7*2 

■ 7*2 

7*3 

Ear-couch, length, inner margin . . 

11*3 

11*8 

11 

12 

12 

12*7 

12'2 

12*5 

„ length, outer margin . 

15*8 


15*5 

15*8 

16*2 

18 

16*8 


„ width 

12 

12*2 ■ 

11*8 

12*8 

12 ■ 

13*5 

12 

13*5 

Tragus, length 

6 


6 


6 

6*5 



. Lancet, length 

^ 8'8 

9*5 

■ 8*5 


8*8 

9*5 

9*7 

9*8 

I „ width 

0 




5*5 

6*2 

6 

6*6 

Horseshoe, width 

6*3 

6*5 

5*8 

5*8 

6*2 

7*2 

6*6 

7', 

Forearm ' 

: 39*8 

42 . 

39 

39*8 

39 

.42*5' 

39*2 

43-S 

Pote 

10 

10*2 

10*6 

11*4 

10 

11*8 

10 

12 

3rd metacarpal ... 

37'8 

39 

36*8 

38 

35*8 

39*8 

'.37 

40*5 

jllF 

13*5 

14*2 

12*5 
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Spechm'/is exmnined . — 24 specimens (3 skins), 15 skulls, from 
the following localities : — 

British .Museum : — Costa Eica (2). Niea.ragua : Jiiiotega, 
1100 111 . (1). Guatemala: San Geronimo (1). J<alisco : Aiiibas 
Aquas, Tepic (2). Durango: Yentanas (2 juv.). Mexico ” (1). 
XTiieertain locality (1). — 7 skulls, from all the localities represented 
% adult specimens. 

DT.S, Kational Museum : — Oaxaca : Juquila (2). Jalisco : 
Plantinar (7), Teiichitlan (1). Yera Oruz : Miradox" (3). Uncertain 
locality (1). — 8 skulls, from all these localities. 

Mange , — CentiTil America, S. and Central Mexico, as far north 
as Bxirango. 

Saussiire’s Sienode-rma toliemm, 1860. — The essence of the 
original description is this: — >S^ toltecimi is an Artiheus^ with 
I- molars, very short interfemoral (4*5 mm.), the forearm 
measuring 41 mm., and inhabiting Mexico. The | molars 
exclude all Mexican species of the genus excerpt A. toltecus^ 
phmotiSj ardecits, ttfxpis, and nanus. Of these, A. ^^hceotis and 
vimms are excluded by their small size, A, aztecus by its larger 
size, A. t'urpis by its longer interfemoral ; leaving only tbe species 
here called A. tolteciis^ and, from the locality (Mexico), the race 
A. i. tolteciis. 

Aitibeiis cinereus in JDohsoMs Catalogue^ 187 8. — I have examined 
the four specimens catalogued by Dobson (h s, c.) as Artiheus 
cinereus ; all of them are A, toUecus tolteciis, 

A RTIBEUS TOLTECUS RAVUS Miller. 

19CJ2. Dermmmra ram Gerrit S. Miller, Jr., Proc. Acad. N, Sci. Philad. p. 4t)4 
(1‘2 Sept. 1902) .—Type locality : San Javier, N. Ectiador. 

Diagnosis . — Similar to A. t. toltecus, hut facial stripes as a 
rule clistiiict or strong, and white edgings to the ears altvays 
distinct ; general size aveiaging smaller : forearm 37*5--39‘7 mm. 

A; rams and toltecus , — The diffei*ences between these two 
forms have been pointed out in detail above, under the description 
of A.. (pp. 297-299).. 

Colour . — Adult , .individuals' show a darker and lighter .phase, 
.clo.S'el.y .res.eiiiblixig.'those of 'A., u'ftisom : — 

■: ■ Darker'. ph.ase :. one skin, fully adult, teeth slightly worn (Brit, 
.Miishno. L'6.5,0'.) !; — Upper side as in darker-coloured individuals 
■of AAmatsoni (see p., 2.89)." ^Under' side 'distinctly darker tha 
in ;A., 'WlsotA, .aimost ..broccoli-brown. jEaciaT stripes. 'strong. 
'..lYliitisb ear-edgings-. veiy distinct.. '. ISTO'iight tips to'the wings..'" ' 

Lighter phase: eight skins, fully ad uE^ teeth slightly worn, 
well worn, or much wmrn : — Precisely as in light-coloured 
individuals of A.watsoni (p. 290). Facial stripes as a rule strong, . 
or at least distinct, sometimes indistinct, in none completely 

* Its?. K. M. im, 520S, 697% 6981, U216, 52082, ‘ S2086, 52087-8% 62095-96, 
52098, 76512, 76515. ' > ^ , 
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wajiting (see table, p. 298), Wbitisli ear-edgings sti'oiig, or at 
least distinct. iNo liglit tips to the wings. — The shade of colour 
is not cpiite the same in ail of the eiglit skins ; some of them 
evidently show traces of a darker stage, but none are truly 
intermediate. 

.MeastiremeMts . — On p. 309. 

Specimens exmmiiecl . — 12 skins, with skulls, from the following 
localities : — 

British Museum: — hT. Ecuador: Pambila-r (3); Gorondelet (5). 

IJ.S. ISTational Museum ^ : — IST. Ecuador : Pambilai’ ( 2 ) ; 
Goronclelet (2) ; all specimens paratypes of Dermanura ramS 

Itcmge , — As yet only known from 5^. Ecuador. 

Miller’s Dermammi rava, 1902. — Type locality: San Javiei*, 
IST. Ecuador. — Miller compared D. rwva with B. cinerea (h e. 
probably Dobsdn^s description of A. cmereus^ wdiieh, ho-wever, is 
taken from examples of A. t. toltecus) and D. tolieea (i. e. A. aztecus 
of the present paper ; I have seen the actual specimen referred 
to by Miller, IJ.S. hi. M. no. 52051), and found it differing in the 
following particulars : smaller, the ‘‘ colour much paler,” “ the 
palatine foramina much more numerous,” and persisting as 
two conspicuous rows of small perforations even in very old 
indiidduals.’^ — The type was collected by G. Fleming; all the 
British Museum examples are from the same collector and 
practically the same locality ; and by the kindness of Mr. Miller 
and the Authorities of the IJ.S. National Museum I ha.ve had 
for exiiminatioii four* of his paratypes, so that all doubt as to the 
identification of B. 7*ava is excluded. 

Miller apparently laid much stress on the pale colour of 
A. 1 7'(6mis, and the four specimens sent from the Washington 
Museum are, in fact, all liglit- coloured ; but the British Museum 
series shows that also a dark phase occurs in perfectly adult 
individuals. Of twelve skins examined, three must be put aside 
as being either immature or young adults; of the remaining 
nine, one represents the dark phase, eight the light. Taking in 
consideration that the specimens were obtained in three, different 
places in N. Ecuador (between August 10th and October 26th), 
viz,, San Javier, Oorondelet, and Pambilai*, there seems to be 
some reason for supposing that this strong preponderance of 
light-coloured individuals is not quite accidental; it may be that a 
nia|ority of adiilt individuals of this form are light-coloured. It 
has been mentioned above (p. 299) that so far as the development 
of. the facial stripes is' concerned, there is much the same di,fferenee" 
between, thO' northern A. and the 'southern A,: t ravtm 

as between the northern and southern races of A. jmnmeensis ; 
if it proves true that a majority of individuals of A. t, 
are light-coloured, there is another parallelism to A, jamaicensis; 
as pointed out above (p. 256) 77 p. et. of individuals of the 
southern races of jamaicensis are light coloiued, as against only 


U.S'. ,H.''M.;iios.'iia 33 a-a 4 ,.xi 113339. 
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25 p.' ct. ill tlie northern races. But even if this be so, there is 
at all events no absolute difference in this respect between 
A, t, ravus and the true A.t. toUecas, in which latter diciiroiiiatisin 
also occurs (see above p. 298). As to the number and persistency 
of the small palatine pei-forations. it is a character of no diagnostic 
value ; it varies from individual to individual quite as much as it 
does from species to specie>s. 

Artibeus quadrivittatus Pet. 

1865. Artlheiis iDermauura) qiiadrivittafyus Petei'S, MB. Akad. Berlin (13 July, 
1865) p. 358.-— Type locality : Snriiiaiii. 

1878. ArUhem' qiiadnjnitatus Pet., Dobson, Cat. Cliir. Brit. Mas. p. 521. — 
Surinam : Periiambiieo. 

183S. Artihe-ns qnadHinHatiis Pet., Jentink, Cat. Syst. Mauim. p. 209.— Surinam 
(typi^ specimen). 

Diagnosis , — Similar to A. toUecus, but upper side of interfemoral 
and tibia more sparsely haired, and interfemoral averaging 
somewhat longer. Forearm 41 ’7-44 mm. 

A, qimdrivihaim and toUecus . — In the shape and size of the 
skull, in die structure, number, and size of tlie teeth, and in all 
external characters, A. qimdrmittatus is similar to A. toUecus, 
with these two exceptions : — First, in A . toUecus the upper side of 
the interfemorai and tibia is densely haired ; in A. qiiciclriviUmtm 
the hairs are so short and sparse as to make the interfemoral 
membrane appear almost naked. Second, in the single alcoholic 
specinieii examined of A. qiho/lriviUatus the interfemoral measures, 
in the middle line, 12*3 mm., whereas the maximum found in a 
series of A, t, toUecus is 10*5 mm. ; it probably indicates that the 
interfemoral longer in 

The three specimens (two skins) examined are not sufficiently 
well preserved for a detailed description of the colours ; in one 
the facial stripes are strong, in the othei’s rather indistinct. 

: . Memii^remsfits . — On p. 309. 

, tSpecim€m examimd . — Surinam (one, with skull) ; Pernambuco 
(two, with skulls) ; from the collection of the British Museum. 

Peters’s Artibeus (Dernhamira) quaclrm 1865.— Type 

locality : n*8iirinam ; type in- the Leyden Museum.— The essence 
'of the, short .'.original description ' is this :— Ton derAlrbsse imd 
a:le.ni An.sehen, despS'^. toUecitm iSaussure, aber mit etwas hreiterei* 
imd weniger .hehifmrter' Schenkelflughaut,” and mit vier weissen 
Langsbimlen auf clem Kopfe.” Forearm 40, tibia 14, interfemoral 
ill middle line 9 mm. 

From the above there can be no reasonable doubt a,s to tlie 
identification of A. qiuidrivittatm, Peterses measurement of the 
interfemoral, viz. 9 inm., if compared wuth the length of this mem- 
brane in a British Museum specimen, viz., 12-3 mm., seems to 
show (wliicli indeed was to be expected) that in the length of 
the inteifemoral there is only an average difiei’ence between 
A, qu(dn‘mUutm and A. toliecm in a series of tliis latter 

I find it varying from betweemS and'lO'fi Mm. (average 7’9 mm.), 
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so tliat tlie only, apparent! v reliable, difference between tlie two 
species is the denser liairing of the iiiterfeiiioral and tibia in 

toUectis. 

Dobson’s Artib&us quadrivittatus. — Dobson’s description of 
ff. qiiadrvvitUdus (l.s. c.) may be epitomised in tbe following four 
sentences : — First, it is Yery similar to . cinei'eus fi. e. ^4. tcdtecus 
toltecus], blit the nose-leaf is narrower and not so abruptly 
naiTOwed at tbe summit ” ; Dobson gives as breadtli of tlie nose- 
leaf ill A. qitadrwittatus 0"*25, in cinereus^^ 0"*28, making a 
difference of onl}’ 0'''*02 or 0*5 mm.; considering the not in- 
conspicuous variation in the breadth of tbe nose-leaf in all other 
species, it would, ct priori, appear highly improbable that sncdi a 
small difference would prove to be reliable ; and as a matter 
of fact there is no difference at all in this respect between 
A. t. toltecus imdi A. qiiadrivittatus in the former the lancet is 
5*5-6 *6 mm. broad, in the only alcoholic specimen I have seen 
of the latter (also examined by Dobson) 6 mm. ; also the shape 
of the lancet is the same in the two species. Second, “ inter- 
femoral membrane much deeper”; this is only correct, if for 
‘‘ much” "we substitute ‘‘on an average somewhat.” Third, the 
upper surface of the interfemoral “ thinly clothed with fine 
hairs,'” ; this is correct (but there is no corresponding character 
ill Dobson’s description of his .d. chmmis). Fourth, “the head 
Avith four longitudinal, not A'ery distinct, Avhite streaks, arranged 
as inff. 2 '>&T 8 picillaUis [i. e. A. jamaicensis lituT(dusy\ Avliereas in 
iiis A, cinereiis [J[. t. ioltems] there ai*e “ no white streaks on the 
face ” ; but the character is (as might be expected) individually 
A^ariabie in both sjiecies (as it also is, more or less, in other forms 
of the genus) ; in A. t, toltecus the facial stripes are, as a rule, 
AA^antiiig or rather indistinct, but specimens occur' in aa-McIi they 
are Aveli developed, and, on the other hand, of three examples of 
A, qiiadrivittaPm two liaA’e the facial stripes rather indistinct, 
one strong. — This peimsal of Dobson’s description, based on tlie 
same material as examined by him, leads to the same result as 
emphasised ahoA^e : there is, probably, an aA^erage difference in the 
length of the interfemoral, and an apparently well-marked 
difference in the hairing of this membrane and the tibia, but I 
am unable to find any other character by Avhich these two ex- 
tremely closely I’elated species can be discriminated from each 
other. ■ , , 

Artibeus PHiEOTis Miller. 

1002. Dermmum pJieeotiB Oerrit S. Miller, Jr., Proc. Acad. N. Sci, I*b.ilad. p. 405 
' (12'Sept. 1902).™ Type iocality :■ Yacataii. ' ■ : 

1906. ll)erm.an%rajucundum D. Gr. Elliot, Proc. Biol. Soc. Wasli. xix. p. 60 (1 May, 

■ 1906).™TypelocaHty : Vera Cruz-. , D 

Z)M.^wcsw.---Bimilar to A. toltmus but Avith somewdiat 

shorter tooth-rows, and no whitish edgings to the ears. Forearm 
about 38 mm. ; third metacarpal about 37 mm. 

I haA^e not seen this species^ which was described by Miller 
pRoe, ZooL. Boo.-— 1908, Ho. XX. 20 
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from a single example (skin and skull) obtained at Cliiclien Itza, 
Yucatan. The following notes are based partly on Miller’s 
piiblislied accoimtj but ciiiefly on more detailed ^information, 
pliotograplis of the skull (upper, lateral, and lower views), camera 
iueida outlines of the molars and the profile of the skull, and 
measurements of skull and external dimensions kindly given me 
by Dr. Marcus W. Lyon, Jr., Washington. 

Skull , — General shape quite as in A. t. mvu>s. Judging fi*oni 
photographs of the type skull of flicmtis,, I am unable to see 
any appreciable difference from a series of skulls of ravus, but 
Miller, who in the original description of phceotis compared its 
skull with that of ravus^ found “ the rostrum binader and flatter 
and the median backwardiy extending portion of the bony palate 
wider.” — The measurements, as taken by Dr. Lyon (see table 
below, p. 309), are practically quite as in ramis. 

Teeth , — The teeth of the type are very much worn down, but 
from photographs (twice natural size) and camera liicida outlines 
of the molars it is quite clear that they accord with those of 
J. toUecus; cusp 7 of niMs large, as in this latter species. The 
tooth -rows are somewhat shoiijerthan in A. t. rmus: upper teeth, 
c-m^, 6 mm., according to Dr. Lyon, as against 6‘5™7 mm. in a 
series of ravtis^ measured by myself. 

Gofoi^r.— Miller describes the colour of the fur as closely 
similar to that of il. t. ravus, but the ears are ‘‘ much darker and 
without the whitish border.” All the specimens of ravibs I have 
seen have distinct or strong -whitish edgings to the ears (see 
table above, p. 298). 

External dimemiom,—!. am indebted to Dr. Lyon for measure- 
ments of the forearm, third digit, first phalanx of fourth digit, 
and first phalanx of fifth digit ; they are much as in A. t. ravue,^ 
only the metacarpals would seem to be a trifle longer (see below, 
p. 309). 

MeasmmnenU.—OTi p. 309. 

Material examined . — Photographs of the type skull, 

Yucatan ; ? Yera Gruz (see below, p. 305, under 

'Remarks . — From the available information it appears that 
A. phcBotis'S’^ very closely related to A. t, mws, differing chiefly 
in the somewhat shorter tooth-rows and lack of white edgings 
to: the ears..' ' 

A species of A described below (p, 308) under the name 
of A, I molars and cusp 7 of iid large; 

the f orearm measures 36*5-38 mm. (in phmtis 38), the upper 
tooth-row, ,5‘'S-6*1 mm. , {in phmotis 6)'y' in other words,, in "'the 
form and number of the teeth and, so far as the length of the 
forearm is concerned, also in external dimensions, the two species 
are alike ; further, na^iiis is known from the Mexican States of 
Guerrero, Colima, Sinaloa, and Yera Gruz, from Yucatan 

and, probably, Yeiu Cruz, so that the distribution of the species 
is, partly at least, the same. Some words are therefore necessary 



1908 .] 


DR. KXUD AXDERSEX OX BATS. 


305 


to prevent a, confusion of tliese two bats w'lneli, tlioiigii similar in 
tbe points mentioned, are widely distinct spec-ies : — 

The skull of A, phmotis is probably of the toUecus pattern ; 
in A. nxirms (and its larger relative A. iir/pis) the rostrum 
is peculiarly flattened and slightly bent upwards ; the profile 
of the fiarii/.s skull is therefore very different from that of 
the jAiceotis skull. In xl. plimotls the proportionate length of the 
hony palate is quite as in tolteciis and allied species : measui’ed 
from palation to hinder border of incisive foramina,, longer than, 
or at least equal to, distance from palation to basion ; in nanus 
(and turjns) the palate is shortened : its length (palation to 
incisive foramina) shorter than the post-palatal portion, from 
palation to basion. The skull of nanus is, on the whole, 
rlistinctly smaller than that of All these differences 

have been confirmed by Dr. Lyon (in litt.), who kindly compared 
a skull of my A, mtmis (U. S. K. M. no. 51765; Colima) with 
the type skull of Miller’s A. phmotis , — Also externally the two 
species, in spite of all similarity, are distinguishable : although 
the forearm in appears to have the same length as in a 

large nanus^ tlie metacarpais are conspicuously longer ; third 
metacarpal 37*3 mm., against 32*2-35 mm. in a series of namis ; 
also the proximal phalanges are a little longer in 

Elliot’s Dermanura jucuiula^ 1906.— Type locality: Achotal, 
State of Yera Cruz, Mexico. Described from one example, wnth 
skull. — According to Elliot, it is ‘‘allied to D. quadrwittatiim 
fi'om South America, but is smaller, with a considerably smaller 
skull,” and “the nose behind the nose-leaf whitish” ; supraorbital 
stripes “ very conspicuous,” infraorbital stri|>es “ very indistinct.” 

Professor Elliot has kindly informed me that the distance from 
palation to the hinder border of the incisive foramina is slightly 
xjreaUr than the distance from palation to basion (thus quite as in 
the ordinary A7'tibeus skull, not as in A, nanus and tiirpis\ and 
given me some measurements of the skull, teeth, and wdng (see 
table p. 309). From these measurements it is evident that the 
size of the skull and teeth is precisely as in A. phasotis^ The 
foreaim measures “ 4T8 mm.” (Elliot in litt. ; not 43 mm. as 
stated in the published description), as against “ 37*9 mm.” (Lyon) 
in p>hmotis^^dk discrepancy of 3*9 mm. ; but Lyon has undoubtedly 
measured the forearm of to the distal end of the radius 

(if not, the difference between the length of the forearm and the 
third metacarpal, respectively 37*9 and 37*3 mm,, would certainly 
be greater), and if Elliot, on the other hand, has measmed the 
forearm of yitctwada to the fron^ curve of the carpus, then 
the .discrepancy is 'reduced to -about 3. mm., a very ■ re'asonaHe 
amount'' of' individual variation "in an ArtiheuSr^Qi this': size; 
further, it should be noticed that Elliot’s measurement of the 
third metacarpal is exaGtly (to a fraction of a millimetre !) like 
that ot A,.:phmotis^ viz. 37*3 mm., am length of the 

phalanges of the tWrd, foiirth, and fifth digits practically as in 
white patch behind the nose-leaf mentioned by 
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Elliot is of no importance a,s a specific character ; it only means 
that the siipi'aoihital stiipes are fused together in front; the 
same is often the case in other species, wlienever these stii.pes are 
strongly developed. The fur is described as dusky hrovn,” 
wiiere^is the type specimen of 2)hceotis, according to hliller, does 
not differ in colour from his series of A. t. rcmts^ and therefore 
probably is pale- coloured ; but nlso this proves nothing aliout the 
distinctness of Z). jucmukt ; diehromatism is the rule in the 
species of Artiheus. 

In brief, neither in the original description of D. jmmida 
nor in the additional information given me by Professor Elliot, 
am I able to find a single character by which I), jiicuncla can 
be discriminated from A. So long as it has not l)eeii 

proved that such characters exist, I must i*egard the former name 
as a synonym of the latter. 


Abtibeus aztecus K. And. 

1903. Dernurnwra tolfeca (not Saussure) Gerrit S. Miller, Jr., Proc. Acad. N. Sci. 
PliiltuL p. 401, footnote (12 Sept. 1902). — Morelos, Mexico (specimen 
examined). 

1906. Artihetts aztecus Ivnud Andersen, Ann. & Mag. K". PI. (7) xviii. p. 422 
(1 Dec. 190t»). — Type locality : Teteia del A’'olcaii, Morelos, Mexico. 

diagnosis. — Allied to A. toUecus, but in every respect somewhat 
larger ; metaearpals unusually long ; interfemoral strongly haired. 
Forearm 45-46 • 8 mm. 

A. and toUeciis, — A. azteeiis has no closer known relative 

than A. toltecus. As in this latter species cusp 7 of (and in‘) 
is largely developed, the maxillary uidth of the skull propor- 
tionately large, the number of molars f. But the skull is in 
every respect slightly larger and more heavily built, the teeth 
little larger. The external dimensions are greater; in the 
smallest available specimen of A. aztecus the forearm is 6 mm, 
longer than in the smallest A. t, toltecus^ in the largest specimen 
3*3 mill, longer than in the largest A. L tolteciis. The metaearpals 
are uniisiially lengthened; in A. toltems the indices of the third, 
fourth, and , fifth metaearpals are, respectively, 912, ,898, and 
923 ; in A, azteem. Mh, 928, and 954; the first phalanx of 
the third digit is of the same length as in A. toltems^ but the 
second phalanx so much lengthened as to he more than L-l the 
length of the first ;■ . .also the second phalanx of the fourth digit is 
■prbpoitionately longer,' than-. .in. A^ toltemis (compare wingAiidiees,, 
oB.,.':p.' 310). .■ All. these modifi.cations of, the wing-structure, make, 
■"nfkcotti^e,: a proportionately' longer vmg ; 'iU' A„ ioUemm ''the 
indices ''' of,, the- ,th',i*ee' principal digits are 203,7, 151 6, and, 1419,. in 
A. 2088," 1565, and 1442. i ’ ■ 

The interfemoral is very short (as in A. Ioltoa) and uniisuallj 
stronglj' haired, as is also the upper side of the tibia. 

CoI<>ur,~-The general colour of the fur, in all the four specimens 
examined, is quite as in the dark-coloured phase of A. t, tolteam 
(above p. 298). Facial stripes very indistinct or completely 
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'wanting. No light edgings to the ears. No light tips to the 
wings. 

Measuremerds , — On p. 309. 

Specimens examined . — Tetela 'del Voleaii, i\IoreloSj lle'xico 
(4, witli skiilLs) ; from the collection of tlie U.S. National 

Range . — -As jet only known from Morelos, ]\[exico. 

Artibeus turpis K, And. 

1906, Ariibeiis iviuid Aiidersen, Ami. & Maa:. X. H. (7) xviii. p. M2 (1 Dec, 

1906). — Type iocalit^' : Teajta, Tabasco, S. Mexico. 

Diagnosis.— Molstrs |. Cusp 7 of nh large. Kostrum of skull 
unusually depressed and distinctly bent upward ; palate shortened. 
Larger than A. nanus : maxillary tooth -row 6’ 7 mm., foreaiTii 
-40*5 mm. 

Aifinities. — A. turgns and nanus (below, p. 308) are rather 
• closely related to A. toltecus and quadrlvlttatus. As in these 


Text-fig. 57. 



Aj B. Artibeus nmnis, $ ad. Ooliraa. U.S. N. M. 51765. X 


Text-fig. 58. 



B 


' Af B. Ari-ibetcs toUeeus toltecm^ Sid. Jalisco. U.S.' K.M,; 52038. . Xf. 

•species, cusp: ,7 of m^' is large, m® ■■■■ancl m,, wanting, the rostrum 
^conspicuously ' broadened. ' ■ An ' some'Vspedmens'' of " A, i. toltems^ 

. ■ U.S. N. M. no:s.'5205{>-51;,, 53769, 53772. 
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particularly in aged individuals, there is a tendency to fiatteiiiiig 
of tlie rostrum and vanlting of the brain-case; in A. and 

nanus {text-hg. 57) this tendency has been carried to an ex- 
treme, and at the same time the rostrum is bent slightly iipynrd ; 
probably as a consequence of this latter, the ])ony palate has 
become shortened. These are the chief peculiarities of A. 
and nanus as compared with A . ioltems and quadrwitiatii.s. 

Shull (compare text-%. 57, of A. nanus ). — Short and broad, 
as in A. tolteciis and qiiadrhUiatus. Kostrum more depressed 
and brain'Case more vaulted than usual in the genus. Rostrum 
with a slight, but distinct, upward trend, the alveolar ]:)order 
of the maxillary hone, therefore, in profile more abrup>tly 
ascending ; in xi . toUecus (text-fig. 58) the profile of the nasal 
bones is slightly descending* rather than horizontal, in A. t-urpis- 
it is slightly ascending. Bony palate shortened ; in A. toUecus 
(as in all the foregoing species of the genus, with exception 
of the short- faced A. concolor) the length of the palate, from 
palation to posterior border of incisive foramina, is larger than 
(extremely rarely almost equal to) the length of the post- 
palatal portion of the skull, from palation to hasion ; in A. turpis- 
the bony palate is shorter than the post-palatal portion. 

Teeth . — As in A. toUecus and quadrivittatus. Cusp 7 of iid 
large ; cusp 7 of m“ conspicuous, shelf-like, projecting. 

In the nose-leaves, ears, wing-structure (see wing-indices, 
p. 310), and hairing on tibia and interfemoral, xi. turqns does not 
difier appreciably from A, 

Colour ( $ ad., preserved in alcohol ; teeth almost unworn ; 
type of species). — General colour of upper side approaching 
Proiit’s brown, but with a distinct tinge of drab ; base of hairs on 
hinder back almost wood -brown, on the neck and shoulder region 
ecra-clrab ; under side light wood-brown. Facial stripes strong., 
KaiTOW light margins to the ears, hTo white tips to the wings. — 
The general colour of this specimen has probably not remained 
quite uniiifliienced by the preserving-fiukh 

Memt€rements.~~On p. 309.. 

Spemmns exmmned.—One adult female, Teapa, Tabasco, S, 
Mexico ; with skull ; the type ; British Museum: 

Range . — -As yet only known from the type specimen described 
above. , , ' 

: ArtibeusxaxuS;K. And. 

"1906. .Kmid ’AMerseii, - Ann. & Mag.N. H. (7) xviii p, 42B (I'Bec.. 

19l}6).--Type locality,:, ,Tierra Colorada, Sierra Madre del Sur,' Guerrero,". 

. Mexico. .... 

turpis, but in every respect smaller.' 
Maxillary 'tooth-row 5*8--6-l .m.m..'; forearm 36*5‘'-38 mm. ■ 

A. 7iamis pmd ^ chief pecrilkrities of xl. t'mqm-" 

reoccur in A . namis, if anything in a still more pronounced 
degree:— the depression and slightly ascending trend of tlie- 
rostrum, the shortening of the bony palate, the high brain-case,. 



Mecisiirmn&rhts Artibeiis tolteeus, qiiadrivittatuSj pliseotis, aztecus, turpis, cm.il nanus 




# Estimated (m^ lost)^ t ProbaMy measured to tli0 distal end of the radius, not (as elsewhere in the present paper) to the front curve of the carims. 
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the Tery broad skull (text-fig, 57 on p. 307) ; cusp 7 of iid and 
are relativety large, as in A. toUems, qmclrmitatus and turpis ; 
iiig absent (five skulls examined); facial stripes strong. But 
A, namis is conspicuously smaller than A. turpis; so far as my 
materia] goes, tliere seems to be a perfectly clear line of separation 
between the two species; in the hrgest example (among 12 spe- 
cimens and 5 skulls) of A. nmiiis the skull is I'B, the maxillary 
tootlnrow 0*6, the forearm 2*5, and the third metacarpal 2 mm. 
shorter than in A. turpis. For fuither details see the table of 
measurements, p. 309. ■ 

Cnhwr (adult skin ; Buena Yista, Yera Cruz ; [J .S. FT. M. 
no. 112791).— Upper side dark brown, with a tinge of drab; 
under side broccoH-brown. Facial stripes strong. Conspicuous 
light margins to the ears. Uo light tips to the wings. — A series 
of alcoholic specimens are noticealAy lighter-coloured ; in all the 
haei^il stripes are very distinct ; the light ear-edgings sometimes 
obsolete. 

82 )Bchnens examined. — 12 specimens (one skin) and 5 skulls, 
from the following localities : — 

British Museum : — CTuerrero : Tierra Colorada, Sierra Madre 
del Sur (3). Sinaloa: Presidio, near Mazatlan (1). — 3 skulls, 
representing both localities. 

U.S. National Museum^: — Colima: Hacienda Magdalena (7). 
Yera Cruz : Buena Yista (1). — 2 skulls of adult specimens of the 
series from Colima (the skull of the single example from Yera 
Cruz lias been lost). ■ 

Mexico, as far north as Sinaloa. Sinaloa is the most 
northern locality from which any species of Aiiibeus has been 
recorded 

differences between A. nmms and A. pkeoiis 
have been pointed out above, pp. 304-305. 


Wing-indices. 





3nl digit 


4tli digit. 

Stli digit. 


B'’orearui. 












; 

Mtc. 

ipli. 

2pli. 

3 pt.; 

Mtc.. 

1 ph. 

2 ph. 

Mtc.. 

Ipli. 

2ph. 

■■U. 2n7oW;»» and" . 

1 












j' , thmmi sptcim,)’ 

1000 

m 

347 

518 

275 1 

912 

294 

317 

926 

231 

■280 

J^ plmirosirk {85 speeiia.) 

1000 ! 

903 

2.97 

m 

262 'j 

883 

260 

324 

905 

197 

244' 

, A. Jiirsntiis (B 

1000 ■' 

887 

281 

481 

261 i 

868 

245 

313 

891 

186 

231 

; A.Jimaicenstut (235 spt'cim.},,. 

1 

j 1000 ■ il 

900 

298 

492 

259, i 

■884 

259 

318 

913 

201 

'245' 

i mtsmi (10 ispecim.) 

1 .1000' i’ 

897 

354 

510 

264- 

884 

296 

317 

920 

224 

261 

1 A. cmerem (18 specim.) ...... 

j A. idiems and ' ; ■ ,■ ■ ; 

1000 j| 

'912' i 

1 357' 

■510 ! 

266 

896 

■304 

329 

932, 

: 239 

i , 

'. 278 

' ijtmdri rittatus (3*2 specim,). 

'.lOOO f 

912 

;,a42.- 

501 

272: 

898 

289 

i'329 

■923 

■227 

269 

^ A . aciim (4 specim.) , . . . ' ' 

' A. turpis and 

! (9 specim.) 

' lOOO" ii 

■ ''il 

1000 ji 

946 

903 

\m'- 

341 

582 

605 

■■ ■■'1 

!■ 268 

1 263 

928 '■. 

890 

288 

, 293 

; 349 

' 323 

i' 

954 

914 

222, 

240 

266 

: 277 


* B.S. X, M, nm. 51765-67, 51771, 51773-74, 51776, 113791. 
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Summm^y of characters of Genera Sj)ecies, and Sahspecies, 

f/. Skull 1 01! g and slender; rostrum but very sligbtly 
depressed : height at jd greater tliaii, or equal to, 
widtii of skull at postorbital eonstriction ; bony 
|>alate long ; distance from palatioii to front of 
incisors about equfil to zygomatic width ; median 
ba-ckwardly extending xmrtioii of bony j^alute long, 
equal to ce»mhined length of nd and m-: anterior 
nasal opening less oblique. Outer upper incisors 
bifid ; cusp 2 of nii small ; molars | larger 
(than in Artiheus;), situated, in row behind (not 
postero-internally to) m-, almost as broad as 
hinder border of ; cusp) 5 of in- situated near 
tlie labial margin of the tooth- A narrow line of 


whitish fur down the middle of the hack UitooKPaiA, p. 212. 

oh Length of skull (to front of c) 22-23*3 mm. ; 
upper teeth (c-m'^) 7‘5-S*5. Ijength of ear-couch 
(outer margin) 15*7“16’8; widtli of horseshoe 

0*2“7‘5. (S. Brazil and Peru to Costa Rica.) ... U. hilohatum, p. 217. 

h'\ Length of skull (to front of c) 24*7-24*8 mm. ; 
upper teeth (c-nr'^) 8*9-9. Length of ear-conch 
(outer margin) 18-18*5 ; width of horseshoe 
7*8-8. (Bolivia.) V. thouiasi, i). 221. 


b. Skull short and broad ; rostrum considerably de- 
pressed : height at p-^ much less than widtli of 
skull at postorhital constriction ; bony palate 
short I divStance from palation to trout of incisors 
much less than zygomatic width; median back- 
wardly extending portion of bony palate short, 
much less than combined lengUi of nP and nP ; 
anterior nasal opening more oblique. Outer upper 
incisors simple (not bifid) ; cusp 2 of mi strongly 
developed, raised as a high slender cone near the 
middle of the lingual margin of m^ ; molars f, 
or I . Xo white longitudinal dorsal stripe, 
oh M*edian upper incisors simple (not bifid) ; molars 
'I ; 111'^ and ra;i larger (nia equal to about i of 1112) ; 
np situated in row behind (not postero-in- 
ternally to) 111- ; cusp 5 of in- situated near the 
lateral margin of the tooth. Tragus with a 

pointed projection on inner margin near tip PInchisthenes, p. 221. 

•4b Median uiiper incisors bifid; molars or | ; 
nrband m;j (when present) smaller (111^, if not 
wanting, equal to fb- of m2) ; nP, if not want- 
ing, situated postero-internally to m-; cusp 5 of 
rn- moved linguall^" so as to occupy (precisely or 
nearly) the middle of the posterior margin of the 
tootli. Xo pointed projection on inner margin 
of tragus near tip ... Artieeus, p. 224. 

.Molars f. ■. 

«*b Teeth small: upper row (c-m-) about 
7*2 mm. Rostrum shorter. Forearm 

50 mra. (Guiana, Brazil.) A.twzce?or, p.232- 

5^. Teeth larger : upper row (c-m^) 9*5-12 mm. 

Rostrum longer. L’oreann 53*7-73 mm. 
tt'*. Tibia and distal part of interfeinoral so 
short-haired as to appear almost naked 5 
colour of fur of upper side wot drab. 

Upper teeth (c-nf^) 9*8“12 imu. ; forearm 

,55-73 mm. ,p.'234., 

SmaUer. Length of skull (to front of c) 

' ,27-30 , .mill, ■^zygomatic---:.'Width 16*2- 
'■ 19'2;upperteeth,(c-m^)9*8~ll.,''Fore-- 
,arm'55-65*2.'' 

Average length of skull (f^ front of c) 

28*5 mm. ; ' avera,gec2ygom,atic width; 

'■ 17‘Q. Average length of forearm -61*8. . , 

(ContiBental : Brazil to S.Afexico)... A. p. planimstHs, p. 237. 
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56. 

Average length of skull 27*8 

1 mm, ; 


average zvgomatic width 16*8. 

, Aver- 


age length of forearm 57*7. 

(Trim- 


dad, Tobago.) 

A,p. triiiitaths, p. 241. 


Average length of skull 28*9 

^ mm. ; 


average zygomatic width 18. 

Aver- 


age length of forearm 59*4. 

(Greii- 


ada.) 

A. p, (frenadends, p. 241, 


V ery large. Length of skull (to front 
of V) 29'5-33 mm. ; zygomatic width 
18*3-20*8 ; upper teeth (c-m-) 10*4-12. 

Forearm 62*8-73. (Guiana, Para, 

Lower Grinoco.) A. fall a.\‘, p. 242. 

Tibia and interfemoral densely haired 
abo'^ e ; colour of fur of iipper side in 
adults dral> with a silvery tinge. Upper 
teeth (c-m-) 9*o-10'4 mm. ; forearm 


o3*7”59*7 mm, (Mexico.) A. hirsidus^ p. 245. 

5-. Molars §. 

A Large: forearm 54^76 mm A. jamaicensls, p. 247. 


Smaller races: length of skull (to front 
of c) 26-30 mm. ; forearm 54-66 innn 
Angular notch in liiiider box*der of ni-, 
between cusps 5 and 7 (place of lost iiF), 
as a rule distinct, rarcdy quite obliterated ; 
darker colour phase predominant ; facial 
stripes as a rule wanting or faint, rarely 
strongly developed. (hTorthern races : 

Greater Antilles, as far east as St. Kitts; 

S. Mexico, C. America ; extending to 
Colombia and Ecuador.) 

Average : length of skull (to front of c) 

26*9 inni. ; upjjer teeth (c-m-) 9*7; 

forearm 56*8. (Cuba.) A,j,;parvipes,ii.2Ql, 

#. Average : length of skull 27*4 ram. ; 
upper teeth 9*9 ; forearm 59*6. (Yuca- 
tan, Belize.) A.j, pucatmiicnSi i). 

Average: length of skull 28*3 mm.; 
upper teeth 10*3; forearm 60*1. 

(Greater Antilles, except Cuba, as far 
east as St, Kitts; Caribbean Islands; 

S. Mexico, except Yucatan; C.America.) A. J,Jammeensis, ii. 26B, 
Average : length of skull 29*7 mm. ; 
ux>per teeth 11 ; forearai 62*9. (Ecua- 
dor, Colombia.) A.j, aquatorudiSf x>. 270., 

Larger races : length of skull (to front 
of c) 29*5-34 mm. ; forearm 60-76 mm. 

Angular notch in hinder border of m-, 

hetwmi cusp.s 5 and 7 (place of lost m'% 
as a rule reduced or obliterated, rarely 
perfectly iireserved ; lighter colour phase 
predominant ; facial stnpes distinctly or 
strongly developed, rarely wanting. 

(Southern races: S. America, extending 
to S. Mexico ; from Trinidad to Guade- 
louiie ; unrepresented in the Greater 
,, Antilles.) ■ . 

■ Averaging Jailer : '.forearm ' 64-76 m,m. 

(S. America, extending to S. Mexico ; ( A, J, Uturatm, p. 272. 

, , , , Trinidad and St. - Vincent .) l A, J, pa Imarimi,* p. , 278. 

„ Averaging smaller vfpreann 60-66*2mm. ' 

.(Bominiea, Guadeloupe.) p. '283. ' 
Small forearm ''37*2-'4f3*S- mm. ■ ' 

Forearm 43*8 mm.; third metacarpal 

39*4 mm. (Penn) A. glavcus, 

Foreai’m 37*2-40*5 mm, ; third metacarpal 

33*7-36*2 mm. (C.America.) ............ A. tcafsowi, p. 288. 

^ Practically indistinguishable from Xy. Hif Mm 
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C-. Molars S. All species small : forearm 36'o- 
^ 46'8 min. 

Cusp 7 of less cIeveloi>ed. 

m- not reduced in size ; equal to 

of 

r*. Averaging: smaller : maxillary widtli of 
skull (across m\) 8-8*6 mm. ; foreann 
39-43 mm. (Para, througli Guiana to 

iST.W. Venezuela, incl. Trinidad) 

jC Averaging larger: maxillary widtli of 
skull 8*o-8*9 mm. ; forearm 4.1*2- 
44 mm. (Colombia, to X.W. Vene- 
zuela.) 

Ji\ ni2 considerably reduced in size: equal to 
oiily about 4 of m^. Forearm 37*8- 

39*8 mm. (Ecuador, Venezuela.) 

fK Cusp 7 of more developed. 

nostrum not unusually depressed and not 
bent upward; bony palate not short- 
ened : distance from palation to binder 
border of incisive foramina greater than 
(or equal to) distance from palation to 
basioTi. 

Rather smaller : length of skull (to front 
of c) 19*2“21“2 mm. ; upper teeth 
(c~in-) 6-7*2 ; foreami Sy'o-Ai ; third 
metacarpal 33-40*5. 

<7®, Upper teeth (c-in^) 6*5-7*2 mm. 
a". Upper side of iiiterfemoral densely 

haired 

Cl*. Averaging larger : forearm 39- 
43*5 mm. Darker colour phase 
predominant ; facial stripes and 
wliite ear-edgings as a rule want- 
ing or indistinct, rarely strong. 
(S. America, S. and C. Mexico. b 
5*. Averaging smaller : forearm 37*5- 
39*7 mm. Light colour phase 
pi-edominant ; facial stripes and 
white ear-edgings as a rule 
distinct or strong, rarely want- 
ing. (Ecuador.) 

Upper side of iiiterfemoral sparsely 
haired. Forearm 41*7-44 mm. 

(Guiana, Pernamhuco.) .,.., 

e*. Upper teeth (c-m-) 6 mm. No white 
ear-edgings. Forearm about 38 mm. 

(Yucatan, Vera Cruz.) 

?». Rather larger : length of skull (to front 
of c) 22-22'8 mm,; upper teeth (c-m^) 
7*5-7' 6; forearm 45-46*8; third meta- 
carpal 42-45. Iiiterfemoral very short, 
densely haired. Facial stripes in- 
distinct or wanting; no white ear- 

edgings. (S. Mexico.) 

/I Rostrum unusually depressed and slightly 
bent upward ; bony palate shortened : 
distance from palation to hinder horder 
of incisive foramina less than distance 
from palation to basion. 

Larger: length of skull (to front of c) 
20 mm. ; upper teeth (c-m2) 6*7 ; fore- 
arm 40*5 ; third metaciarpal 37. (S. 

Mexico.) 

Smaller ; length of skuR 18*2-18*7 mm. ; 
upper teeth o*8-6*l ; forearm 36*5-38 ; 
thirdmetacarpal32*2-35. (S.andC- 
\ 'Mexico.) 


A. cinc-reus, p. 290. 


A. e. einereus, p. 292. 


A. c. hogotensis, p. 293. 


A, roscnhergi, p. 293. 


A. ioltecuSs p. 296. 


A. t. tolteciiSi p. 297. 


A. t, ravus, p. 300. 


A. gv. adrivittatm^ p. 302 


A. plimotis, p. 303. 


A.M^steciis, p. 306. 


A. ifwrpi>, 'p."307 

A, nanus, p. 308. 
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General JRemarks. 

(a) Artificial and natural arrangernent of the species. — The 
aiTaiigeiiieiit of the .sj^ecies of A'Hibeus given in the foregoing 
pages is based primarily on their iinmber of molars : f , f ? or -if ; it 
lias the practical advantage of facilitating the identification of the 
species; it is easier to count the teeth than to study their detailed 
structure. But I have no doubt that it is thoroughly artificial. 
Briefly epitomised the arrangement is this : — 

A. -| molars. 

a. Cusp 7 of 111 ^ small; no living species. 

h. Cusp 7 of large ; coiicolo'r, plauirostrls^ hirsutus. 

B. § molars. 

a. Cusp 7 of small; glaucus^ loatsom. 

h. Cusp 7 of ni^ large : JamaicenHs, 

C. f molars. 

rt. Cusp 7 of ud small: emeretis, rosenhergi. 

h. Cusp 7 of nd large : quadriinttatiis, toltecuSy pineof is, azteciis ; — tur^ns. 
natms. 


This and any other arrangement of the species based primarily 
on the number of molars is. I believe, open to the following 
objections : — Is it likely that the presence or absence of a 7 Mdi~ 
■mentarp tooth (ni^ and m^) is more important, in taxonomic respect, 
than the general level of develoi^ment at which the structure of 
the upper molars (small or large cusp 7 in in^) has arrived ? It 
has been pointed out in the foregoing pages that a certain small 
percentage of individuals of the species with normally |- molars 
have only (see and ; that in the species 

with normally | molars individuals occur which have | only 
(see Afianicdeensis); and that a few individuals of species with 
normally | molars have f (see A. rosenhergi and toltecics) : bearing 
this ill remembrance, is it then likely that a character which is 
vacillating among individuals of the same species and geographical 
i*ace is of primary, and a character which is constant within the 
species (the structure of the upper molars) of secondary import- 
ance ? If the number of molars were of fundamental importance 
in this genus, is it then likely that ive should find in the lowest 
section (“I molars) species which have the most advanced structure 
of the upper molars {plamrostris, hirsuitis), and among the 
■■species. of the ■ highest section (-1 'molars) such as have retained' a 
■low chai'acter (small cusp’ 7) in the upper molars ? Is' it' likely 
that A,: beca -it "has lost .the rudimentary 

'(aithougli some' of the .races ’have -.as a rule .retained the, notch .in 
im. indicative of the former place, of ■m®), is more closely related to 
A . gkiccm mA loMsonij from ■ which it ' differs in the structure of' 
the "Upper ..moiare, than^ to A. planirostris, wdth 'which it accords in 
tMs.^ as ill '■ e^very.'. other respect-',, except the .■■loss of ,a rudimentai-y 
tooth ? These and similar considerations 'seem., - with necessity, to 
lead to the conclusion that the old and till now universally 
accepted arrangement of the specie according to their number of 
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molars does not give an adequate idea of tlieir true mutual 
relationships. If, however, we take as tlie leading character, not 
the presence or absence of the vanishing ni“ and iii^, but the 
smaller or greater developiiient of cusp 7 of mb all the ol:»jeetioiis 
indicated' above, as far as I can see, are removed, and we then 
arrive at the following scheme : — 

A. Cusp 7 of relatively small, 
rt. Aloiars : no living species. 
h. Molars f : fjiav.cns, imtsoni. 
c. Molars 

«. m- of normal size: vinereas. 

f$. in- reduced : rosenhenfi. 

B. Cusp 7 of large. 
a. Molars 

a. Kostriun sliort : concolor. 

(5. Eostruin iionnai : 2)^ctm)'ostris, MrsiUns. 
h. Molars -| (species closely allied to i^^aulrostns ) : jamcdcends. 
c. Molars | (none of the species closely allied to those of sections B a and B 5). 

a, Eostrmu and palate normal : qiiadrirnttatus, toUecttSi 'phdeotis, aztectts. 

/3. nostrum unusually fattened, palate shortened ; titrjnSi nanus. 


Or expressed in the form of a diagram : 


molars : rosenherrp 


namis ) 2 
tuy'pis ,) 2 


‘ molars: cinereus 


2 1 ,( watsoni 


, inolars ; exfinci 



^danirostris 3 ' 
MrstUits' j 3. 


o 
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xVccorcIiiig to tills arrangement tliere are two principal branches 
of the genus : in the 0116 , and more primitive, cusp 7 of m^is pro- 
portionally small, in the other it is largely developed. The 
former, as being the more primitive, is quite naturally but poorly 
represented among recent species ; the latter is llourishing. Of 
the lowest section (molars f) of the primitive branch (small cusp 7) 
no living species are known, hut there are species with I molars 
{glauGUSj and | molars (cmereus^ rosenhergi) ; the latter 

species, rosenbergi, has attained an unusually high development 
(not only loss of 111 ^ and in^jhiit also reduction of m^aiid Of 

the higher branch (large cusp 7) all sections are represented by 
recent species : f molars in concolor (peculiarly- short-faced), 
and Mrsiitus^ the two latter species very closely 
allied ; f in jaincdcensis, otherwise differing in next to nothing 
from plmiirostris ; 4 in quite a number of species (quaclrivittahcs, 
toltecm, plueoils^ aztecus, tiMpis, fiamts), among which tiir^ns 
and fianms mark the highest stage of development, in so far 
as the rostrum has become unusually depressed and the palate 
shortened. 

(b) Artibeus planirostris audits races. — A. pla7iirost7ds pkmd- 
rostris has spread over the whole continental area fi*om Central 
Brazil to S. Mexico ; the complete resemblance, even in average 
size, between specimens from Mexico and S. America, and the 
absence of the race from any of the West Indian Islands, are 
evidence that it has reached Central America (17. of the Mcaragua 
depression) and Mexico in a very recent epoch, at all events at a 
time when the Greater Antilles were separated from the mainland 
by water of sufficient breadth to constitute an absolute barrier for 
the spreading of the race from the latter into the former. A. p. 

is apparently confined to the Yenezuelan coast islands, 
Trinidad and Tobago, A . p. gTeuademis to Grenada, These three 
races are so extremely closely inter-related, being distinguishable 
only by small average differences in size, that from a broader 
point of view they may be regarded as one form. In relatively 
strong contrast to this form stoids the large-skulled, large-toothed, 
and as a rule also externally larger-sized A. p. falkix^ the true 
iiome of which seems to be Guiana, a part of S. America which in 
a late geological epoch constituted an isolated insular area ; all the 
Guianan 'specimens oi A. planirostris I' have seen (51 in number, 
collected at different places, by -different collectors, and at different 
times) w^.A. p.fdkiz^; if, therefore, Guiana is the place of origin' 
of this: race,-,- it has" spread'' 'from ■ there ,' to, the' Lower," Orinoco 
'.(Ciudacl Bolivar) '.and Lower Amazons (Para)' ; along the numerous 
southern: affiuents of the Amazons' it lias .probably made.' its -way '' 
to Peru , A, ^hercuks^''' apparently' indistinguishable from ' A . ' p. 
fcdiaz), 
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(c) The races of i^rtibeus jamaicensis, their geographAcal dis- 
trih ut ion, an d its hearing on a connection of the West Indies 
and the Central American wwyikritZ (see map, p. 319). — (1) The 
seven races of Artiheiis jamaicensis recognised in tliis paper fall 
into two natural grouj^s : — A, j.^nirvipes^ yucatanicus, jamaicensis^ 
and cequatorialis on the one side ; A. j. lituratus^ and 

p'ixcceps on the other side. The former gi'oup, which may be called 
the northern,” is distributed over Central America, South and 
Central Mexico, and the Greater Antilles, and has sent a branch 
southward, through the Cordilleras, as far as Ecuador. The 
latter group, the “ southern,” ranges from Paraguay and S. Brazil 
northward through South and Central America to Central Mexico, 
and has sent a branch to the Windward Islands, as far north as 
Guadeloupe. 

(2) 111 the northern group of races the individuals are generally 
considerably smaller ; the angular notch in the posterior margin 
of nP, between its cusps 5 and 7, is generally as well marked as in 
A . planwostris^ sometimes reduced, rarely completely filled up ; 
the coloration of the fur is chiefly of the dark type, the facial 
stripes as a rule obsolete or less distinct. In the southern group the 
individuals are generally considerably larger ; the angular notch 
in the posterior margin of m- is rai*ely ^vell preserved, generally 
more or less reduced, often completely filled up; the coloration 
chiefly of the lighter type, with the facial stripes, particularly the 
supraorl^ital stiipes, as a rule well marked or even very strong. 

(3) The close resemblance between A, j. par mp>es^ from Cuba, 

and A,j. yucatcmicus^ from Yucatan, — closer than between A,j, 
parmpeH and its nearest eastern and southern neighbour (in San 
Domingo and Jamaica), ^4. — is evidence of a past 

closer land connection (or approximation) between Cuba and 
Yucatan, than between Cuba and San Domingo, or Cuba and 
Jamaica. 

(4) A. j. jamaicensis ranges from Central Mexico to Panama, 
from Honduras to Jamaica, San Domingo, Porto Kico, as far 
-east as St. Kitts. The perfect resemblance between indivi- 
duals from all these places is evidence of a past complete, or 
nearly complete, connection between Jamaica and the coast of 
Honduras and Nicaragua. I do not see any other reasonable 
explanation of the fact that precisely the same race occim in 
Central America, Jamaica, San Domingo, and Porto Rico, whereas 
Cuba is inhabited by a clearly different race, the relationships 
of which are with the Yucatan, not with the Jamaican, race. 
The past connection between Jamaica and the mainland may have 
been complete ; but this assumption is not necessary to explain 
the present distribution of ^4, j. ja^naicenm ; tlie Mosquito Coast 
and Jamaica are, as well known, connected by extensive submarine 
banks, the Mosquito and S. Pedro banks (part of the latter above 
the surface of the water) ; ah elevation of about 100 fathoms 
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would leave between tiie Mosquito Coast and Jamaica only two 
eliamielSj tlie wider 7 5 miles ; these channels would be so nan-ow 
as to form no serious barrier for the spreading of a liat. 

(5) The geological line of separation between the Larger and 

Lesser Antilles runs, probably^, between the Yirgin Islands and 
Angiiilia ; the Virgin Islands therefore l^elong geologically to tlie 
Larger, Angiiilhr to the Lesser Antilles. Though Antillean and 
Central American in origin, A, j. jmnaicerfsis has in the course of 
time crossed this line ; coining from west (Porto Pico) it has 
spread a little east of the line, at least as far as St. Kitts. But 
there, or in some neighbouring island, the range of tlie race seems 
to terminate ; farther southward in the chain of the Lesser Antilles 
(Guadeloupe, Dominica) is found a race {A. j. which has 

no direct pliTlogenetic connection with A, j, jcmaicensis, but is an 
offelioot of the S. American A. j, pcdinanmi. 

(6) The direct connection between the northern and southeiii 
American continent has given A.j . jamaicensis the opportunity of 
spreading southward, through the Cbrdilleras, as far as Ecuador, 
where it has developed into the comparatively large-sized, large- 
skulled, and large-toothed A.j. cequaiorlalis. 

(7) While it is safe to assume that A. j. qyarvipes. yucatcmicv.Sy 
and jmnaicensis are of ‘^•northern,” Le. Central American- 
Ant iileaii, origin, and A.j. cequatorialis an Andean offshoot of 
this northern branch, it is equally beyond doubt that A.j. liUiratvs 
and pahnanim are of S. Ameiican origin, for the following 
reasons first, A. j. pahnartm, from Venezuela, is so extremely 
closely related to A. j. litiimius. from Brazil and Paraguay, as to 
be, for all practical purpose, indistinguishable : given that A. j. 
liUmttm j&'oi S. American origin, A.j. pahnanim is therefore the 
same ; second, the range of A. j. pjalmamm extends from Vene- 
zuela, througli C. America to S. Mexico, but the race is completely 
absent from the Larger Antilles, an evidence that it has" reached 
Gv America and Mexico at a time when the Larger Antilles were 
definitely separated from the mainland ; third, whereas A. y.„ 

■ jmmmcemis IB common (and equally ■common) everywhere in 
■; Cl America and' S. Mexico, A. j. qxdmariim becomes rarer and 
rarer farther north in G. America, until in. B. Mexico' it is 
veiy lare, an additional evidence that A. j. jcimakemis is tlie 
indigeiicmS' race, A .J. pdhnariim an immigrant from, the south,. 

- ■ (8) The southern group has spread from the.' mainland over the 
Windward Islands. Individuals from the Venezuelan ,, coast 
islands, Trinidad and St, Vincent, -are indistinguishable' from tho' 
cwtinental A . j. pahnanmi. But farther, north-, in' Dominica and 
Guadeloupe, they have developed,^ 'into a slightly,, difierent race, 
A. j. prmeps. 

# A, Agassiz, Three €ruise.s of the. ^ Blake,’ i, p. 112 (1'888).' 
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2, On certain Points in the Structure o£ the Cervical 
YertebiTH o£ the Okapi and the Giraffe. By Sir Ray 
Lakkbster, K.C.B., F.R.S*, F.Z.S. 

[Received March 14, 1908.] 

(Text'figiu’es 60-71.) 

Among the material relating to the Okapi which has been 
acquired by the British Museum (Natural History), is a fine 
skeleton of a nearly but not quite adult male, obtained from 
Major Powell Cotton. It is the skeleton of the individual the 
skin of which was presented hy that gentleman and is exhibited 
in the public gallery. 

I have made some study of this skeleton, comparing the bones 
with those of the Giinffe. Since I commenced this study, 
Professor Pmipont of Liege has published his finely illustmted 
account of the specimens of Okapi preserved in the Museum of 
the Congo State at Tervueren near Brussels. 

The most important difference between the general bony 
skeleton of Okapi and that of Giraffe — as distinct fi*om the 
cranium — is one which is presented by the last three cervical and 
ffi'st dorsal vertebrjB of the two animals. A cei*tain difference in 
the form and proportions of the cervical vertebras — as between 
Okapi and Giraffe— is what one expects as the necessary 
correlative of the much greater length of the neck in Giraffe. 
But the difference goes a good deal beyond this— as a glance at 
the drawings given in text-figs. 60 and 61, of the v^ertebrse, 
cervical 5, 6, 7, and dorsal 1, at once shows. 

The neural spines {7ieur. in the figures) of the cervical vertebra 
of the Giraffe are much shorter proportionately than are those of 
the Okapi— and this is especially the case in cervical 7. Further, 
the inferior transverse processes (H. in the figures)— lateral out- 
grow^ths wdiich in the mammalian vertebral seides are peculiar to 
the cervical region— are very different in the Giraffe from those 
of the Okapi. In the Giraffe they are of small proportional size, 
entirely anterior in position on each vei^tebra (see text-fig. 60). 
V' In the Giraffe a right : and a. left inferior ■■ transverse process' exist 
"on the seventh cervical vertebia — ^as well as on the vertebrm in 
front of it.; 

Not so in the Okapi (see text-fig, 61). Whilst cervical 5 (as well 
as 4 and' 3) has a large 'inferior transvei'se process' (I speak of the side 
view as given in the diawing and therefore of one only of the pair 
of lateral processes) which grows downwards (abaxiaUy) from the 
anterior part of the vertebra — and is larger than the coiT’esponcl- 
ing process in Giraffe — cervical 6 hits its inferior transverse 
piocess in the form of an enormous flange or plate extending the 
whole length of the vertebra. This does not exist in Giraffe : 
in that animal the inferior transverse process {ti. text-fig. 60) of 
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cerv. 6 is l)iit little bigger in deptli and extension tliaii is that of 
cerv. 5 or cerv. 7. , 

Text-£g. 61. 

OKAPI 



Tlie last three cervical vertebra? and the first dorsal vertebra of the Oliapi 
seen horn the 

Lettering as in text-fig. 60. 

Note the great size and backward extension of #i. of Cerv. 6, the complete absence 
of ti from Cm. 7, and the approximation in general proportion of Cerv. 7 to 

Idle next, differeiice; is . that in the seventh 'cervical ' of Okapi 
there is no inferior transvei^se process at all ; whilst the superior 
tmnsvei-se process ts, is greatly enlarged, expanded and flattened 
at its free end. Iso such appearance is presented by the seventh 
cervical of the Gimfl^e, which contests very strongly with that 
of the Okapi. In fact, the seventh cervial of the Giraffe has the 
general appearance and character of the cervical series, whilst the 
seventh cexwical of the Okapi is, in all its characters except that 
of actually giving articulation' to a bony rib^ a dorsal, we may 
describe this by laijing that the last cervical is dorsalixed.” 



1908.] 


OKAPI AND GIRAFFE. 


323 


The contrast in this respect between Clira.ffe and Okapi is very 
great, as text-figs.- 60 and 61 clearly show. 


Text-fig. 62 . 
BOS TAUPtUS. 



Tlie la''t tliroe cervical \crtebne and the first dorsal of a domestic Ox {Bos faunts)^ 
seen fimi tlie left side. 

'Letters avS in text-fig:. 60, .except l.z^p.{r.% wHcli points to the 7 'udimentarp 
posterior lateral zygapophysial process of the first dorsal vertebra. 

Note the close agi’eement of these five vertebraj with those of Okapi and 
their difierence from the same group in Oirafie. 

It may perhaps be possible to show that these differences of 
proportion in the neural spines and transverse processes are 
connected with the special mechanism of the very long neck of 
Giraffe, The greater size and breadth of these bony processes is 
merely an expression of the greater size of the muscle-tendons and 
of the ligaments, of which they may be regai-ded as but denser 
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ossified parts. The fact, however, as we have seen, is that the long- 
necked Oirafie presents a, sinaller development of these processes of' 
the vertebi‘£e of the cervieo-dorsal i*egion than does the shorter- 
necked Okapi ; the Giraffe's cervicals (fi'onx cerv. 3 l^ackwards) are 
practical!}^ all alike, and even the first dorsal is not so inarked in 
the contrast it presents to the cervicals as is the first dorsal of Okapi 
to the cervicals in front of cerv. 7, which is, itself, strongly 
dorsal in character in the contrast it presents. 

The sloping forwards of the nenral spine of the first dorsal 
of Giraffe and the inclination of the plate foinied hy the superior 
transvei'se process and anterior zygapophysxs in that vertebra is 
similar to that of the vertebrae in front of it (see text-fig. 60, ts. 
& hz.a:). 

The condition of the vertehrie cerv. 5, 6, 7, and dors. 1, in 
Okapi, thus seen in lateral view, is however not in any way 
peculiar to Okapi, It is the condition common to the Artiodactyle 
Buiniiiants, as is shown hy the drawing of the same four vertebrae 
of the common Bovine (Bos sp.) given in text-fig. 62. In all the 
features above noted, in which the vertebrm of Okapi differ from 
those of Giraffe, Okapi agrees with the Bovine. The large iiange-Iike 
development of the inferior transverse process of the sixth cervical, 
giving it a wide posterior extension, is present in all Cavicorn and 
Cervine genera. It is, moi'eover, as well marked in the long- 
necked Camel as in the short-necked Bovines, and is present 
in the non-ruminant forms, the Pigs and the Hippopotamus. 
In the Camel (text-fig. 63) the inferior transverse process of 
the fifth, foiiith, and third cervicals is large, plate-like and tri- 
angulai', wanting tlie laige posterior growth characteristic of the 
sixth' cer^cal. , 

But in the Pigs — ^presumably a more primitive stage of Artio- 
dactyle development than that presented hy any of the Eiirninants — 
the inferior transverse process has a broad square outline (with 
posterior region well developed), in the fifth and fourth cervicals 
as well as in the sixth, though the process is biggest in the sixth 
and totally absent in the dorsal-like seventh. In the third 
cervical the inferior transverse processes much less in lateral out- 
growth, but still has a strong!}^ developed posterior region project- 
ing backwaitls below and behind, the -superior transverse piucess.' 

. The, iiffeiior tra-nsveme the cervical vertebrse is well 

developed in the Carnivora as in the Pig, the special enlargement 
and plate-like character of that of the sixth cervical being as in the 
Hngulata. 

In the Insectivora — as shown more especially by Cenietes — the 
superior transveme process of cervicals 7, 6, 5, 4, 3, 2, and even 1, 
is well developed, and it is only on cerv. 6 that the infeiior trans- 
verse process is developed to any size ; cervicals 5 and 4 have 
a small development of it. In the Hedgehog the inferior 
transverse process of cervical 6 is enormous and grows downward 
and backv^ard on each side of the neck as a very obvious and 
striking pair of plates. 



Text-iig. 63. 
CAUKh, 
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Tlie inferior transverse process is to be regarded as a bifurcation 
■of (or an accessory inferior plate of) the one, transverse process 
ivliicli is usually recognised (in the cer\ucal region) as the superior 
transverse process. On the present occasion it is not convenient 
to discuss further its morphology. 


Text-fig, 64, 

OKAPI. OKAPL 



FOSTERfOR face:. ANTERIOR FACE 


Tlie po'Sterior face of the , seventli cervical vertebra and ' the anterior face of the 
first dorsal yertehra of the Okapi '■ {Ohapia johnsto-m)y.%t> show the 'duplicated 
'Oharacter of the: artie'iilar facets. 

posterior mwiian articular facet of Cerv. ^ \ anterior median "articular 

facet of Bors. 1, which articulates with the^ foregoing; posterior lateral 

articular facet of Cerv. 7, raised on a distinct zygapophysis ; Ls.a.^ antf,*rior 
liiteral articular facet also raised on a zygapopliysis, seen fully in Dors. 1 (and 
partially in Cerv. 7) ; J.2,a. of Dors. 1 articulates with Lz.f. of Cerv: 7 ; 
f«.3 superior transverse process. 

There are a number of interesting details to be observed and 
discussed in regard to these minor processes of the vertebrae in 
different groups of mammals* My purpose is not now to enter on 
that subject^ but merely to show briefiy what is the value of the 
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liifFereiice between Okapi and Giraffe in regard to tlie inferior 
transverse process of tbe cervical region — when the chief facts as 
to this structure in other mammals are taken into view. Clearly 
enough it is Giraffe which is altogether exceptional, novel and 
specialised, not archaic or atavistic. Giraffe has not even the great 
plate-like inferior transverse process on its 6tli cervicals, which 
is obvious and prominent in such widely separate forms as the 


Text-fig. 65. 

■GIRAFFE » GIRAFFE* 


Dors L 



The same view of the same vertebrae in GiraiFe as that given in the case of Ohapi 
in text-hg. 64. The hgnre shows the single pair of articular facets raised on 
uygapophyses. median facets on the sides of the neural arch are developed. 

Letters as in text -fig. 64, except inferior transverse process of Cerv. 7* 

Hedgehog, the Carnivora, and the commoner IJngalata. Okapi 
merely agrees mth other Ruminant Ungulates in the matter 
of its adjacent cervical and dorsal vertebrse, and they seem to 
be a little more specialised, than the Pigs and Perissodactyles, in 
having a large inferior transverse process only on the 6th cervical 
and quite small ones on the vertebra in front ; whereas Pigs and 
Perissodactyles have that pit»cess more equally developed on all 
the cervical series 3, 4, 5, 6, The emphasis of the inf erior trans- 
verse process on cerv, 6 appears to be the rule in Mammalia and 
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is canied Teiy far in Erinaceus. Whether the existence of an 
inferior portion or inferior transrerse process should be regarded 
as a primitive feature of all these vertebra in Mammalia is not 
clear. It certainly seems to belong as an original element of 
structure to cervicals 3, 4, 5 and 6— to be increased greatly 
in size on cerv. 6 in most groups, and sometimes to practically 
disappear from the other cervicals ^vhilst remaining there. 


Text-fig. 66. 

OKAPL 




m 








mm 




POSTERIOR FACE. 


ANTERIOR FACE, 


POSTERIOR 


View of the articular surfaces which connect dorsal 1 and dorsal 2 of the Okapi and 
oMne anterior halt of the articulation hetweeu dorsal 2 and dorsal 3 ’ The 
articular facets are seen to be single paii-sand to consist of an oval surtaeo 
) placed neural arch. The left anterior articular 

laoet ot dorsal 2 (middle figure) shows a tendency to divide into two. 

LetiCK as m text-fig. 64, with the addition of m., process for the articulation of the 
tubercle of the first rib; e.jp., concave facet for tbe head of the second rib ; 
h^iMipophysial tubercle. 

In Giiaffe, as a marked exception, it is small in all the eemcals 
tod smaller in cerv. 6 than in the cervicals in front of that one, 
indeed so much reduced that it has .no posterior extension at all 
but IS represented by a small anterior growth only. 
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Double Zygapophisial Articular Surfaces in Okapi. 

The posterior face of cerv. 7 and the anterior face of dors. 1 of 
tlie Powell Cotton skeleton of Okapi are drawn in text-fig, 64 in 
order to show a remarkable condition of the articular surfaces winch. 
]>ring these two vertebra? into relation. Whilst cerv. 6 of Okapi 
has only the usual single pair of anterior and posterior articular 
facets, common in cervical vertebra, and situated on the 
zygapophvses themselves, tlie seventh cervical of this specimen of 
Okapi shows on the posterior face an additional mediad pair of 


Text-fig. 67. 

GIEAFFE. GIRAFFE GIRAFFE. 



A sirailar view to that given in text-fig. 66 of the coiTesponding vertehre of the 
Giniffe, The posterior face of dorsal 1 and the anterior face of dorsal 2 show 
duplicated facets (Ls.jo. and La.a, and dorsal T and 

dorsal 2 of Okapi, but like cervical 7 and dorsal 1 (see text-fig, 64) in that 
animal. The lateral element, however, entirely disappears from the articular 
surfaces connecting doisal 2 and dorsal 3, as shown hy the view of the posterior 
face of dorsal 2. 

Letters as in the preceding text-figures. 

articular facets quite distinct from the lateral pair (text-fig. 64, 
m.z.'p.. cerv. 7), whilst the anterior face of dors. 1 drawn in the same 
figure shows twn articular surfaces on the anterior face {l.z.a,, 
m.z.a.). 

If we pin-sue the enquiry as to the articular surfaces, vve fi.nd 
on examining the posterior face of dors. 1 and both faces of dors, 2 
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■as sliown iii text-fig. 66. tliat it is obvious that the iiiediad articular 
Biirtdices wliieli eo-exist in cerv. 7 (posterioi* face) and dors. 1 
{anterior face) with the lateral articular surfacesj are iicav a.iid 
independent iiiorpliological entities and are identical with tlie 
articular surfaces of the dorsal vertebrae, whilst the la.tex'ally 
placed articiilai* surfaces of the cervicals raised upon distiiic?t 
zygapophyses ’[ ImYe no existence in the doi'sal series except on 
the anterior face of the first dorsal. 

It seems to me that we are entitled to conclude from the 
specimen here figured {text-figs. 64 and 66) that the zygapophyses of 
the cervical vertebne of the Mammalian series am not inereh^ in 
a. different pcsitioii from that occupied by the articular facets of 
the dorsal vertebivay but that the cervical and the dorsal articular 
surfaces are distinct morphological entities. The articular facet is 
ir)t bodily ” shifted ” in position, when we pass from cervical to 
dorsal, but a distinct and independent mediad facet is substituted 
for the lateral facet. At the same time it must be recognised 
that the two articular facets can become confluent, and that one 
is to be regarded as an extension and pulliilation ” of the other. 
So far as I am awnre, this is a new observation. 

I hasten to say that in the cerv. 7 and doi*s. 1 of another 
skeleton of Okapi (the property of Mr. Walter Rothschild) the 
two articular facets of each side drawn in text-fig, 64 are not 
marked off from each other, but confluent and ill-defined. The 
Tertebi\a3 of that skeleton differ in many remarkable points of 
size and proportions from those of the Powell Cotton skeleton. 
Thoiigh the llothsehild skeleton is that of a very young animal 
far from complete in growth, whilst the Powell Cbtton skeleton 
is that of a full-grown animal with nearly adult dentition, yet 
many parts of the vertebrte of the younger animal are much 
larger ' than the' same; parts in tlie older, animal. At the same 
time in other details the latter s-hows the greater size. It 
is possible that the Powell Cotton specimen is exceptional and 
abnormal, or that it belongs to a local race diffeiing from that to 
; which th,e 'Rotlischill skeleton .belongs. Or aga,in, and this I think 
to be tli'C .most likely ca.se, it seems from the variability, of Okapi 
in regard to, the striping of -the 'skin-'and, various proportions of 
,'the skull, also a.s to the symmetry ■' of the horns of either side 
"...and as to the. molar teeth, thattliere is 'great range of variation in 
the species— and that this'.. variability extends even to. such' points 
,■ as 'the ,ex,aet, form of the veitebrse'and the development of articular 
■■'■'fneets" cO''nnecting.s.uece.ssive' vertebrse.'-'- is also,possible that the 
absence of a distinct second pair of facets at the articulation 
between cerv. 7 and dors. 1 in this particular specimen of Okapi 
is cl ue tp its immature stage of growth . ' ' ■ ' ■ ■ . ' ' 

A comparison of these vertebrae of Okapi with those of Giraffe— 
in regard to the zygapophyses and articular surfaces or facets--' 
becomes now especially interesting. 

In text-fig. 65 the same views of the two vertehrce (cerv. 7 and 
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dors, 1) of Gira.ffe are shown as are shown in the case of Okapi in 
text-hg. 64. It is at once seen that there is no question of the 
presence of a second pair of articular surfaces, of mecliad position, 
ill (jiraffe, so far* as this articulation is concerned. 

Let us now go on to examine the posterior face of dors. 1, and 
l)Otli faces of dors. 2 in Giraffe. These are drawn in text-iig. 67 
for comparison with similar views of the same vertebne of Okapi 
dmwii in text-fig. 66. 

The remarkable fact is at once obvious that the articulation 
between dorsal 1 and dorsal 2 in Giraffe shows some of the 
characters of the articulation between cervical 7 and dorsal 1 of 
the Powell Cotton Okapi. There is on the posterior face, of the 
Giraffe’s dors. 1, a lateral and a median articular surface whicli 
are not separate from one another but confluent. And the same 
is true as to the corresponding articular surface on the anterior 
face of the Giraffe dorsal 2. 

The lateral articular facet belonging to the true zygapophpis of 
the cervical vertebrae is in Giraffe continued into the dorsal 
series — and does not disappear until we come to the articulation 
between dorsal 2 and dorsal 3 (see below as to Ebinoceros), In 
fact the first dorsal of the Giraffe is in this respect drawn (as it 
Avere) into the cervical series. The break in the vertebral series 
wdiich occurs in Okapi (and normal IJnguIata) between the anterior 
and posterior faces of dorsal 1 is in Giraffe pushed do-wn the 
series and show'S itself in the contrast between the anterior and 
posterior faces of dorsal 2. There is, -what has been called in 
regard to such serial nietameric elements of structure, “ homceosis ” 
of the first dorsal of the Giraffe^ — assimilating the articular facets 
of that vertebra to those of the seventh cervical. 

The complete investigation of this question of the characters of 
the last eervicals and first dorsals — and the transition from the 
one group to the other and the greater or less abruptness of the 
break between them in the whole Mammalian series, would form 
an interesting enquiry. 

At present I must content myself with formulating the facts, 
firstly^ that in both Okapi and in Giraffe there is (as an exception 
in Uiigulata) a co-existence of lateml and mediad articular facets 
of independent morphological value— at one of the vertebiul 
articulations at the base of the neck : and secondly, the 
articulation at which this occurs is in Okapi that between 
cervical 7 and dorsal 1-— whei’eas in Girafie it is shifted one place 
backwards in the series and occurs between dorsal 1 and 
dorsal 2. 

The relation of these peculiarities to the elongation of the 
cervical region or to any othex* pecrdiarities of the animals in 
question, is a matter for further enquiry, 

I am able to add to this the following additional observatioiis 
rrhich I have made in the Museum of the Royal College of 
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Text-fig. 68. 



Dors. 1, Left side 



The articular facets of the left side* on the posterior face of Cervical 7 and 
anterior face of Dorsal 1 of Hhinoeeros swnatrmiiis, f nat. size, 

KXt, neural canal. To show single lateral hicet. 


Text -fig. 69. 




The articnlar facets of the left side on the posterior face of I)(n*sal 1 and 
anterior faee of Dorsal 2 of B/n | imt . size. 

To show dongated facet, including lateral and in ediad factors. 

;tHe mediad pair of'facGta-'for the more' laterally., placed pair 

I desire to take this opportunity of pointing out that though ^the osteological 
>erie.^ of the Hunterian Museum is a most valuaMe and useful one, it is yet not very 
large and does not contain second and third specimens for comparison. Such a 
collection as the zoologist really require-s ought to be formed at the JNatural History 
Museum. The osteological collection of that museum is at present very small 
and liot such as is necessary for reference and comparison. A large rooni in the 
basement was arranged by me to receive such a collection, which I had intended to 
keep mounted on flat boanls and movable: the boards to he fixed as sliding-shelves 
in dust-tight cabinets. An assistant was appointed in 1907 for the purpose . of 
making and locking aftei* this proposed collection.' 
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takes place abruptly and sharply at the articulation between 
dors. 1 and dors. 2. Occasionally a trace of the lateral process is 
retained on the posterior surface of ..dors. 1, as shown in text-fig. 
62, l.z,p, on dors, 1, In the Pigs and the Hippopotamus the saiiiLe 
is the case. 


Text-fig. 70. 



Similar drawing, to show the duplicate facets connecting Dorsal 2 and Dorsal 3 
in the same animal. nat. size. 


Text-fig. 71. 



Similar view, to show the single facets (now the median not the lateral factor) 
connecting Dorsal 3 and Dorsal 4 in the same animal. | nat. size. 


In Tapir and Horse the articulation hetweeu dorsal 1 and dorsal 2 
does exhibit an abrupt change, hut the facets are intermediate 
in position to those shown in the Joints in front and behind. 

In the Carnivora (Oats, Bog, and Fox) the break occurs at the 
joint between dorsal 2 and dorsal S : the anterior joint (that 
hetween dorsal 1 and dorsal 2) resembling that of the ceiwieals. 
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Tile Eiiinoeeros is tlie only case in wiiicli I found actually twO' 
pairs of facets marked out, almost but not cpiite a.s separate 
fi‘Oin one another as in Okapi. In several specimens of this 
genus I find that tlie facets between cervical 7 and dorsal 1 ai'e 
purely lateral : between dorsal 1 and dorsal 2 the facets are very 
large and each is incompletely separated into a lateral facet 
and a mediad facet. Between dorsal 2 and 3 this is even more 
marked: there are two facets on each side of each of the 
articulating vertebrae. On the posterior face of dorsal 3 — and 
the anterior face of dorsal 4 — we find only the mediad pair of 
facets. These articulations are shown in the four drawings, text- 
figs. 68, 69, 70, 71. In Bhinoceros then the transition is quite 

gradual — from the ^‘cervical” condition of the joint to the ‘‘dorsal” 
condition — the articulations dors. 1 : dors. 2, and dors. 2 : dors. 3 
showing clearly the lateral or cervical facet as well as the mediad 
or dorsal facets on each side. This observation requires of course 
further confirmation and may prove not to indicate a rule without 
exception when a larger series of Bhinoceros is examined. 

Thus we may tabulate the conditions in regard to this matter 
in ITiigulata as follows : — 

'Noemal IX R,i:MrxAXTS 



r The. umiltiplication' , of articular facets .between successive 
vertebm u's of course,. weU-knowm in 'another , region' of , tim 
Mammalian, .veiiebral column. '' At the' lumbar' end of . the 'ulorsal 
series in the^ Great {M^rmeeophag^^ we 'fi.n.dAh.at 

dorsal 12 exhibits no less than three pairs of zygapophysial facets— 
the most dorsal and median of which, though horizontal in dorsal 
12, becomes tilted to a vertical position in dorsal 13 and the 
following vertebra?. 
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3. Some Australasian Spiders. 

By H. R. Hogg, M.A., F.Z.S. 

[Received March 16, 1003.] 

(Text-figures 72-7 5 

Genus Missulexa Walek. 

Missulexa (Eriodon) ogcatoria Walck. 

Mr, W. J. Rainbow, F.L.S.,of tlie Australian Museimi, Sydney, 
was good enougli to send me a female of tlie above genus, one of 
three found by him at Enfield, a suburb of Sydney. 


Text-fig. 72. 



k 

Missulma occatorm Waick. 


Ej^es from above. I <?. Tarsal claws. 

5. Under side of bodv. X 2. } d. Profile. Hat. size. 

This agrees so closely with the description given by M. Lucas 
ill 1865 (Ann, Soc. Ent. Er. ser. 4, vol. v. p. 309, pL 8) of the 

specimen identified by him as the above, the type species of the 

genus, by comparison with Walckenaer’s original type, that I have 
no doubt of ‘its being 'the; same.-' ■. 

I give the following particulars as so is known of the 
species ; and as the two specimens (the type and M. Lucases) 

^ Note. — The figures given'in the eye-diagrams are millimetre. 

Proc. Zool. Soc. — 1908, No. XXII. 22 
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formerly in tlie ]\Inseuin of tlie Jardin des Plantes, Paris, have 
disappeared, this is probably the only specimen in Europe now 
availabjle for reference. 

The ceplialothorax, mandil^les, legs, and palpi are uniformly dark 
red“brown, sniootii and shiny, the abdomen dark yellow-brown. 
The thoracic fovea is long, deep and procurved, and three deep 
radial indentations on either side of the thoracic part. 

The four lateral eyes and front median pair are of the same 
size (3), the laterals being raised, the medians sessile, their 
diameter apart. The intermediate ro^w sessile and slightly smaller 
than the others (2|). They lie just above the level of the front 
row, which is straight and two-thirds of an eye-breadth from the 
margin of the clypeus. The distance between the posterior 
laterals is 43 ; between anterior and posterior laterals at each 
side 8 ; bet\veen the posterior laterals and intermediates at each 
side 9 ; between the intermediates 28 ; between the intermediates 
and the anterior median at each side 10| ; and between the 
anterior laterals and the medians at each side 20. 

The rastellum consists of three rows of short stout spines. On 
the inner margin of the falx-sheath are about 9 large teeth. A 
few small intermediate and two large teeth, with thick fringe, on 
the outer margin. 

There are numerous club-shaped spines on the fore part of the 
lip and on the maxilife ; the latter very square wdth a protuberance 
on the outer upper corner. The lip is rounded in front and twice 
as long as broad. 

The sternal sigillfB are large and away from the margin. 

The legs are short and stout. The three tarsal claws and female 
palp-claw are short, stout and well curved, with one long tooth 
near the base in each. 

The abdomen is oval, high, slightly overhanging the cephalo- 
tliorax, and thickly covered wdth smooth downlying hair. The 
spinnerets are short, the first joint of the superior pair is twice 
the length of the second ; the inferior pair are as long as the 
second joint of ' the superior. ■ 

The measurements (in millimetres) are as follows :— 


Cephalothorax ... . 


■Sfandibiea 



1. 

0 


3. 


4. 




Long. 

8| 

13 


( 


{ horizontally. 
6| vertically: 


Broad. 

8 in front. 

9 
11 

4 broad each. 


Troctoter PateHa Mstatarsns 
Coxa, tibia.' & tarsus. ■ 

H 
H 

S 

Superior spinnerets 



5 


19 

6 

5 


19 

H 

5 


20 

8 

6 


23^ 




15' 


111 

Inferior 
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These leg measurements are coxTect ; tliev do not agree with 
L. Koch’s, blit lie did not have a specimen and does' not give liis 
authority. 

C4eii\is Hexathele Ansserer. 

Our knowledge of the small and little-known genus Hexathele^ 
whose sole habitat lies in Kew Zealand, has recently been added 
to by two specimens finm Auckland sent to the British Museii'iii 
by the Bev. AY. H. AVebster ; these and some others lierein referred 
to, by the courtesy of Air. A. S. Hirst, in charge of the collection 
of Arachnicla, I have been able to examine. 

The want of precision in the descidptions of some of the knowui 
specimens from different localities seemed at one time to render it 
doubtful whetlier they ivere really different from the type species 
if. JiochsteMeri Auss., of which the locality is only known as Kew 
Zealand ; but, on revising those I have been able to see, with what 
has been written about others, I think it may now be taken that 
there are four separable species. Air. Goyen^s //. peireii from 
Otago is certainly veiy like the type species, but he specifies three 
points which if coirectly described will make his species good. 
The male and female described by myself (Proc. Zool. Soc. 1901, 
p. 276) from Pahiatua, AA^ellington, K.Z., as iZ*. hochstetteri, will 
form another, and I noTV record it as Mexathde Jmttoni, sp. n., 
after the sender the late Capt. Hutton. Those of Air. AYebster’s 
are a fourth. They may be distinguished as follows : — 

a. Front median eyes one Imlf their diameter apart. 

Cepbalothorax longer than patella cimi tibia iv jS. Jmttonif sp. «. 

?». Front median eyes tbeir diameter apart. 

Cepbalothorax not longer than patella cum tibia iv. 

Front median eyes the same distance from the front 
side eyes as from one another. 
a~. Front and rear rows of eyes of equal length ; no spines 
on femoral or patellar joints of legs {sec. L. Koch). 


Cepbalothorax shorter than patella cmw tibia iv. ... S. JiocksfeUeri Anss. 
P. Bear row of eyes shorter than front row; spines on 
femoral and patellar joints of all legs {sec. Groyen). 

Cepbalothorax as long as patella cum tibia iv S.petreii Goyen. 

ob Front median e^'es not more than half their diameter 
from side e5f'es of same row. Cepbalothorax shorter 
than patella caw tibia iv, AT. tmhsteri, sp. n. 


T’he description of ff. hiittoni I have already furnished (foe. eit.) 
and now append that of 

Hexathele ''WEBSTEE i, sp. n; \ 

Gephalothorax pale yellow-brown, almost bare, with a few short 
l)rown hairs at sides, slightly darkeimn the depressions and dark 
l>rown between the eyes. The mandibles are red-bi‘own with 
long brown bristles on the inner side. Pangs black-brown. Pale 
orange fringes. 

Alaxillje, lip, sternum, legs, and palpi yello-w-browii. Abdomen 
yellow-brown, thinly co verged with yellow-brown dowmlying hairs, 
longer and darker bx'own anteriorly; no discernible pattern. 
...Hairs on under side darker yellow-grey, spinnerets the. same......,........: 
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The cephalothorax is flat, nearly bare only slightly shorter than 
mtella cL tibia iv.. 2 mm. longer than broad ; tlmee side steeaks . 
ke transverse depression at end of cephalic part deep, shor , and 
recur^-ed; sides slightly rounded. The head part is all clearly 
raised above the thoracic, highest in * " 
raised hdlock about twice as long as broad. The first low of eyes 
is straight when seen from above but clearly procjved viewed 
from in front; the side eyes being almost close to the inaigm of 
the clypeus. The middle eyes of the front row are their diameter 
apart and Iialf that distance from the side eyes and rear middle. 
The rear row is recurved ; the oval laterals being a^s large as the 
same of the front row. The middle eyes of the rear row are 

nearly round. ^ 

Text-hg. / 3. 




Hexaihete wehsteri, sp. n. 

a. Eyes. 1 h. Profile. 1 c. Under side of abdomen. 

The mandibles are prominent, longer than front patellae without 
rastellum ; a row of eleven large and two smaller teeth on inner 
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side of falx-siieatli, a thick fringe oii outer, and a median row of 
t> 01 " 7 quite small teeth at lower end. 

The lip is broader than long, slightly hollowed in front, with a 
^iiiodeiute number of dark brown short club-shaped spines in front.. 
The latter also occur on inner lower corner of niaxilhe ; on the 
upper inner corner is a rounded apophysis. Light yellow-brown 
upstanding hair on both inasillas and lip. 

Bteriimn longer than broad, hollowed in front and pointed at 
rear end. Two moderately large sigillm in hollow by lip, and 
three smaller each side nearly marginal. 

The abdomen is oval. The superior spinnerets two-thirds the 
length of metatarsus of fourth pair of legs, tapering and rather 
divergent; the third pair of spinnerets being situated in a line 
with them just at their base, and the median pair lying heLveen 
them. 

The first, second, and third pairs of legs are of equal length. 
Eight or nine small teeth lie slopingly across the superior claws ; 
inferior claws without teeth. 

There are no scopiila on any of the legs in the female. 

This would appear to differ from H, kochstetteri Aiisserer, besides 
being a good deal larger, in having the front middle eyes their 
diameter apart but less than half that distance from the side 
eyes, instead of the same distance. The row is straight instead of 
procurved. The lip is broader than long instead of same breadth. 
The superior spinnerets are only two-thirds the length of meta- 
tarsus iv. instead of {sec. Koch) the same length. 

The measurements (in millimetres) are 



Long. 

Broad. 



•Gephalothorax ... 

104 

J 6 in front. 


Abdomen 

9 

5,1 



Mandibles 

6 

Pat. & 

Metat. 


Coxa. Tr. & fem, tibia. 

& tars. 


Legs 1. 

5 

9 9 

■ 9, ' = 

32 

2 

5 ■ 

9 9 

9 = 

32 

.3. ' 

4 

8 9 

11 

,. 32 




J9‘4 


■ '4. 


10 111 

[U = 

39 

.palpi 

5 , 

6 7 

4 = 

22 

■Superior' spinnerets 


2| 1| 21 




There are two females from "Waiuku, Auckland, K. Z . , sent by 
the.'Kev,, W. H[,]’W,ebster, .after -whom I have named' them. 

The following are from a small collection of Spiders forwarded 
to the British Museum, ISTat. Hist. Bept., by the late Oapt. Hutton 
and Mr. C. H. Tripp from Pitt Island, one of the Chatham group, 
some oOO miles east of Kew Zealand. 
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This ' iiichides two species of DoJoinedes Latr., liotli appjireiitiy' 
new, and I thei'efore describe them below. The only two species 
recorded from Xew Zealand are nearest to them in tlie genus, 

L. Koch (Die Aracli. Aiistr. vol. ii. p. 858) inahes the following 
synopsis of his Australian and Xew Zealand species : — 

A. Ceplialotiiorax longer than tilha iv. 

а. 

б. Eyes of second row markedly larger tliaii tlie middle 

eyes of first row. 
ffh Ko scopiiia on legs. 

?/h Tlie legs furnislied witli a scopula. 

Tliird pair of legs shorter than the second, 
rt't Scopula on front two pairs only [sec, Kochi. 

(I will add) Eyes of 2i)d and 3rd rows of equal size ... 1>. miwyr, L. K, 

Scopula on all legs. ^ Eyes of 2iid row clearly lli'cni Kew Zealand), 
larger than those of 3rd. 
ciK Scopula on tarsi and metatarsi. Ahmdildes 
as long as front patella. Eyes dingy 
brown or black. Hair on abdomen 


upstanding, rough and coarse I). Jiutfom, sp. ii. 

fd, Scopula on tarsi only. Idandibles longer 
than front patella. Eyes bright topaz- 
yellow. Hair on abdomen downlying, 
smooth and nne 1). trij-tpi, sp, n. 

6-. Second and third pairs of legs of equal length. 

Scopula on all tarsi and metatarsi (sec*. Koch) . I>. imfenosus L. K. 

(from Xew Zealand). 

DoLOMEDES HETTONI, sp. 11. 


The cephalothorax is dark red-brown with short, smooth, yellow- 
brown hair, paler and more bristly round the margin and on the 
eye-space. The mandibles, lip, and niaxihfe black-brown, with 
rather long upstanding brown hair and light red fringes. 

Sternum and cox?e somewhat lighter brown, with thick yellow- 
brown hair and some upstanding dark brown hair mingled tiiere- 
'with. 

Legs and palpi red-brown, thickly covered with yellow-brown 
hair. Abdomen above brown with dark yellowish-broivn hair. 
A paler median longitudinal stripe on anterior half and two pairs 
of dark muscle-spots, followed by five transverse' corrugations, the' 
last close to posterior, end. On ■■ under side thick rough yellow- 
browii' hair,. with a 'depressed .shield pattern on' which are ' two ■ 
darker narro.w longitudinal lines. . 

;,'The cephalothorax; is rounded at the sides, the cephalic, part 
only slightly raised up ; a 'long deep 'longitudinal fovea and well- 
marked side stiipes on the thoracic part. The eyes of the second 
row are not ipite twice the diameter of the front median, from 
which and from one another they are the lattei‘’s diameter distant. 
The front laterals are tliree-quaiters the diameter of the median 
which are that distance apart, side eyes from middle rather less. 
The oval eyes of the third i^ow a-i'e smaller than those of the 
isecondy but larger than the front median. 

The mar'gin of the clypeusJs three diameters of the front 
median eyes distant from them. ' > ' 
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The iiiandililes ai-^e kneed at the l^ase and as as the patella, 
of the front pa,ir' of legs ; on the inner margin of the faix-slieatii. 
are four large teetlp and on the outer margin one laige between 
two small teeth and a,, thick fringe. 

The lip is as firoad as long, straight in fi'ont. arid rounded at 
the sides, a.boiit half the length of the maxilla*, which are well 
1*01111 ded on the outer side and upper half. 


Text-iig. 74. 



Dolomedes htitoni, sp. n. Temale. 


a. [ b. Epigyne. | c. ,MaI'e palp. 

The abdomen is straight in front, broadest two-thirds of its 
length down and rounded at posterior end ; the hair coai'se and 
rough. 

The -figures are tenths of a milliuietr^e ; the figure 26 between the oval eyes of 
the tliird row should he 30. 
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Tlie legs are stout with scopula on all the tarsi and metatarsi^ 
on the under side of which latter are long powerful spines. There 
is one spine on tibia iv. above, none on the others. The 
rather long superior claws have about 7 short pectinations. The 
inferior claw is bare. 

The palpi have tihial joint slightly longer than the patella and 
the anterior end of the distal joint is rather club-shaped. 

The iiieasiireinents of the female (in millimetres) are as follows. 
The male is rather smaller.. 



Lone:. Broad. 



Cephalothorax ■ . . , 

• { 

5 in front. 
10| 



Abdom,eii ' 

, Ui 

10 



Mandibles 

6 

Pat-& 

Metat. 



Coxa. Tr. & fern* tib. 

& tars. 




H 



Legs 1, 

u- ll 

113 

12 

= 40| 

2. 

u m 


Hi 

= 39 

3*. 

4 10 

12 

11 

= 37 

4. 

U 13 

14 

14 

= 45| 

Palpi 

2i 6 

5 

5 

= 184 


There are nine females and seven males (nearly all immature) 
from Pitt Island (Chatham Islands). 

I have named the species after the late Oapt. Plutton of Christ- 
churchy who forwarded these specimens to England. 

DoLOMEBES TRIPPI, sp. m 

The cephalotiiorax is dark yellow-browm with pale yellow down- 
lying hair. In the female there are lateral longitudinal stripes 
het^veen the mecliaii line and the margin but none at the margin. 
The eyes are bright topaz-yellow. 

The mandibles are black-brown with thin upstanding brown 
hair and yellow -browm fringes. The lip and maxillse are lighter 
browni with brown upstanding hams ; the sternum paler with 
yellowish-brown hair. 

The legs and palpi are lighter brown, with upstanding brown 
and downlying pale yellow-brovui hail's. 

. The abdomen. above is thickly covered with' smooth downlying 
pale yellow-brown hair mottled with dark grey. The sides are 
darker, and a long narrow median space underneath is darker 
'.still. 

The head part of the cephalothorax is rather prominent. 

The clypeus Ls not quite so broad as the two front median eyes 
and the space between them, which latter is rather less than their 
diameter. The side eyes are smaller and nearly close up to the 
former. The eyes of the middle row are half as wide again as the 
front median, l>eing mther farther from them than the diameter 
of the latter and the same distance from one another. 



MR. H. R. HOGG ON AUSTRALASIAN SPIDERS. 


1908 .] 


M3 


The oval eyes of the third row are in their long diameter 
smaller than those of the second row but lai'ger than the front 
iiiediaii. 

The iiiaiidibles ai^e longer than patella, of front pair of legs, they 
ai'e stout and kneed at the upper half. There are four large teeth 
on the inner margin of the falx~sheath, one large between two 
siiiall teeth and a thick fringe on the outer margin. 

The lip is broader than long, rounded in front, and half the 
length of the maxilla. 

Text-hg. 75. 



J)olomedes 

a, Male. | 5. Female. | Eyes. | (L Male palp. 


The abdomen is somewhat cylindrical, st might at the sides and 
roimde<i at front and rear. The spinnerets small and quite 
terminal. 

The legs are stout ; the first and second pairs are equally long in 
the female, but in the male the, first pair is the longer of the two. 
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Tliere fire scopiila on the tarsi of all legs. One spine above on 
tibia iv. 

Besides being larger this sjiecies differs from TJ. rumorlj. Kocln 
to which it is rather close, in having scopiila on all the tarsi, 
instead of on the front two pairs only, in its mandibles longer thaii 
instead of equal to the front patella. The patellar joint of palpi 
equal to instead of shorter than the tibia! ; and the clypeiis more 
than twice as hinad as the distance between the front median and 
second row eyes, instead of only slightly more. 

The measurements (in millimetres) are as folloAvs : — 


Female. 



Long. 

Broad. 



Gephalotliorax , . , 

9 

[4 in 
18 

front. 



Abdomen 

13 

■ 7 




Mandibles 

4^ 








Pat. & 

Metat. 



Coxa. 

Tr. & fein. 

tib. 

'07 a 1 

& tars. 


Legs 1. 

3 

9 ] 

O.T 

lo’ 

9 ' = 

31 

2. 

3 

9 

10 

9 = 

31 

b. 

01. 

9 

9 

84 = 

29 

4. 

3’ 

10 

10 

10 = 

33 

Palpi 

2 

5 

4 

34 = 

144 


Male. 





Long. 

Broad 




,Cephalotliomx, . . . 

9 

f 3| in front. 

1 04 



Abdomen ...... .. 

9 

5l 




Mandibles ' 

4 

longer than front patella. 




Pat. & 

Aletat, 



Coxa. 

Tr & fern- 

tib. 

Mini's. 


Legs r.''- 

3 

9.-I 

11 

11 

344 

2. 

3 

9'*' 

104 

lOi = 

33^' 

■'hi* 

24 

9 

94 

■ ■ 94 == ' 

304 


r . 

10 

11 

12'. . 

36 7 

Palpi 

, ; '2 

6 

.4 , ' 


16 


■ ,,:,There are one .male and, onO'.' female ■ froni .Pitt Island. ' ' I have 
named' them,., after C. H. Tripp., -Esq., by wiiom they were 'collected 1 
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April 28, 1908, 

Dr, Henry Woodwarb, F.R.8., Tice-Presideiit, 
in the Chair. 

The Secretary read the following report on tlie additions niaiie 
to the Society’s Menagerie during tlie month of Ma,rc]i 1908 ; — 

The iiiiinber of registered additions to the Society’s Menagerie 
during the month of March was 147. Of these 103 were acquired, 
by presentation, and 17 purchased, 9 were received on deposit, 
8 by exchange, and 10 wmre born in the Gardens. 

The number of departures during the same period, by death 
and removals, wms 178. 

Among the additions special attention may ])e directed to 

A pair of Jaguars (I^ells onca), from ISTorthern Paraguay, 
purchased on March 21st. 

Two Bay Lynxes {Felis nifa), from North America, purchased 
on March 28th. * ' 

Two Himalayan Ibexes (CV;^:>mai6iricf^),from PanginearCiiamba, 
presented by H.H. The Maharajah of Chamba on March 27th. 

A Red Brocket {3fazama 7nifa) and a Savannah Deei* (Odocoileus 
cmiericamis savanuaru7n)^ from Yeneziiela, pi^eseiited by A. Pam, 
Esq., F.Z.S., on March 25th. 

A Collection of thirty-one birds, including two Red-tailed 
Giians {Ortalis rujicaitda), an Ochre-winged Dove {Leptoptilu 
och^optera)^ and two White-necked Saltators {Saltator alhicoUis)^ 
new to the Collection, from Yenezuela, presented by A. Pam, Esq., 
E.E.S., on March 251di. ^ ' , 


Mr. C. Tate Regan, M.A., F.Z.S., exhibited a specimen of an 
Australian Cat-fish [Cnidoglcmis rnegastoma Richards.), dissected 
from one side to show the supports of the vertical fins, and made 
the following remarks 

“ In Teleostean Fishes the rays of the caudal fin are inserted 
directly on the more or less expanded lijemai spines of the posterior 
vertebne, which are general!}' fused to form a hypnral bone ; 
sometimes a few procurrent rays above and below are supported 
by the neural and Ineinal spines of the x-ertehrai preceding the 
hypiirah' The, dorsal, and anal fins differ from the caudal in that' 
each , ray is inserted on one of a -series of -basal supports, the ■ so- 
called intemeural and interha?mal .'spines, . 

' '"“The S'iluroid- Fishes of the sub-family Plotosm^e ha-ve been 
gonerally defined as having two dorsal fins, a shoxd anterior one 
ant! a longer posterior fin contmuous with the caudal , similar to 
the long anal. The so-called second dorsal fin proves to be a pro- 
current portion of the caudal fin, which has extended forward 
along the back and in the species exhibited has a base of more 
than I the total length of the fish and is foi-med of about 1 30 rays : 
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these a, re supported directly by the neural spines, in striking 
contrast to tlie externally similar anal fin, the lays of which are 
attached to a series of iiiterha^inals.” 


Mr. Henry ScheiTen, E.JZ.S., exhibited on behalf of Mr. Walter 
Burton, F.Z.S., some melanistie and black leopard skins, presented 
to Mr. Clarkson Williams in Abyssinia, where they were obtained. 
The iiiekiiistic skins showed- a deepening of ground-colour, espe- 
cially along and on each side of the median dorsal line. In the 
black skins, of which two were shown, traces of markings were 
visible in certain lights, and the melanism appeared to be due to 
a deepening of the ground, not to a multiplication of the spots. 
Mr. Scherren stated that black skins from the same locality had 
been received by Mr. Rowland Waih, and, like these, made up 
into rugs. Mr. Ward, however, had preferred not to exhibit till 
he could pr, 0 Gure skins obtained by a European sportsman. 


Prof. B'Arcy Wentworth Thompson, C.B., F.Z.S., read a 
paper entitled “ On the Shapes of Eggs” contained a 

discussion of the physical causes to which may be ascribed the 
various forms assumed by the eggs of Birds and other animals. 
The egg, prior to the formation of the hard shell, is a fiuid body 
enclosed in a somewhat elastic membrane. Its form tends to be 
spherical, but is liable to distortion by the peristaltic pressure of 
the oviduct. From the natui-e and direction of the peristaltic 
wave, compression will be likely to occur in the posterior part of 
the egg, rendering it broader in front than behind; and it may 
be shown mathematically that the form of the envelope or surface 
of the egg will correspond to the fox'mula 

p“+T(-+iY=P, 

where is the normal component of external pressure at a point 
where t and r are the radii of curvatime, T is the tension of the 
envelope, and P the internal fiuid-pressure. It may further be 
shown mathematically that, after the egg is formed, its iinsym- 
metrical shape, with a blunt anterior end and a tapering posterior 
one, is w'ell adapted for its easy transference through the oviduct, 
Hunt end foremost. The yolk, sim^oxinded by its own proper 
membinne, I'emains approximately spherical whatever foe the fonn 
of the egg-shell : because there lies between the two a fluid (viz. 
the -white of the egg) which makes the pressure upon the 
3 ’'olk practically constant. 

FiiWidied in ‘Hatiire/ vol. 78. p. Ill (1908). 
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The following papers were read : — 


1, A Reyision o£ the Sharks of the Family Oreetohyhkhj:. 
By 0. Tate Regan, M.A., F.Z.S.' 

[Received April 1, 1008,] 

(Plates 

This revision of the Orectolobidse was prepared some time ag-o 
as part of a descriptive catalogue of the Selachians in the British 
Museum, a work which I have had no opportunity of contiiiiuiig: 
for more than two years. I have therefore thought it best to 
publish some of those parts which are ready. 

The suborder Galeoiclei includes Sharks with an anal and two 
dorsal fins, without fin-spines and with five gill-openings on eacli 
side. There are five families, viz. Odontaspidida?, Lamiiidm, 
Oi^ectolobidie, Scyliorbinid^, and Carchariklm. The Orectolobidse 
are distinguished by the presence of oro-nasal grooves t, by having 
the last two to four gill-openings above the base of the pectoral, 
and by tlie posterior position of the dorsal fins, the fii*st of whicli 
is above or behind the pehdcs. Anatomically they differ notably 
from the other Galeoidei in having the mesopterygium expanded 
distally and bearing nearly as many radials as the metapterygium 
and in the reduction or absence of the triradiate cartilaginous 
rostrum. 

In : the present revision twenty-one species are recognised and 
are referred to eight genera; most of the species are from the 
Iiido-Pacific. 

The considerable range of variation in pin- siological characters' 

* For explanation of the Plates, see p. 364. 

t In most Selachians the nasal cavities are separate from the mouth. Iii three 
species <£ Sctjliorhimis .{B, canieula, S. edivardsH, and S, mai'moratum) the nasal 
cavities ai‘e so near the mouth that the large anterior nasal valves overlie the edge- 
of the upper lip, but there are no oro-nasal grooves. In the Raiidsn oro-nasal grooves 
are present, but run to the corner of the mouth and do not divide the upper lip. 
In the CestraciontidaB and Greet olobidaa the oro-nasal grooves divide the upper lip 
into a median and two lateral portions; they thus correspond in position to the 
embryonic oro-nasal grooves of the Amniote Vertebrates. 

Most text-books of embryology lay some stress on the presence in Amniote embryos 
of these grooves, which are supposed to ^.represent an ancestral condition found in 
the adults of a lower group, the Selachians. There can be little doubt, however, 
that in the Selachians oro-nasal ^^’ooves are specialised structures which have arisen 
independently in diflei*ent families, none of which can he regarded as in any way 
approximating to the ancestral type of the higher vei*tebrates. 

It is now generally accepted that the Amniote Vertebrates are derived from the 
Batracliians and the latter from the Ci'ossoptei'ygian fishes. In all these groups 
the prmmaxillary and maxillary bones form the upper border of the mouth and 
separate the external apertures of the oral and iipal cavities. In the Crossoptery- 
gians there are no internal nares ; in the Batrachians internal nares are present and 
develop as perforations of the palate, and in the Amniota they are the persistent 
inner ends of the embryonic oro-nasal grooves. It seems more likely that in this 
case ontogeny repeats phylogeny in the Batrachians rather than in the Amniota ; 
if communication between the oral and nasal cavities internal to the prjenmxillaries 
and inaxillaries originated as open grooves, such grooves must have been present 
before the development of the prsemasilhtries and maxxllaries, but this is improbable, 
as the Crossopterygians have the bones of the upper jaw fully developed, but no 
trace of internal iwres or oro-nasal grooves. ■ ' 
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ill tlie sharks , of this family is of some interest, and ina^y Ttae 
exemplified Ijt conipaiison of t\ro extreme types. 

'.RkimfJjm ii/piciis is a large pelagic, shark, witli niimeroris siimJl 
teetlij long gill-rakers, minute spiracles, and wie gill -openings; 
tlie pectoral fins are acutely pointed, and the axis of the caiicLal 
fin is so strongly turned upwards and the lower lobe is so nmcli 
piodiiced anteriorly as to give the appearance of a deeply^ forked 
synmietiical fin. The resemblances of this shark to the HasMog 
Hliark [Ceiorhmus maximiis\ which belongs to tlie family 
Lamnidje, are very striking. 

Eucrosso7Rinus clasyp)ogo% is a ground-shark ivitli stroog 
dentition, large oblique spiracles, and small gill-openings; tlae 
head and anterior part of the body is strongly depressed aod 
fringed with deiiiial flaps ; the pectoral fins are broad and obtuse 
and the axis of the caudal fiu is not directed iip> wards iiori stbe 
louver lobe enlarged. This form shows many points of sii3Qil:arit}y 
to the Aagel-fishes [Sqiiatinci). which belong to ariotlier solo rder. 

In some species (e. g. ChiloscyUium q^nctahim, Q, a 2 :ifl 

Stegosioma tigrimmi) there is considerable variation in colour: aotl 
markings, partly due to changes which take place during grovtli. 
The young of these species ha%’e dark cross-bars, wliicli may 
become replaced by spots or may disappear, giving rise to a 
uniform coloration. 

As a rule the pelagic forms (e. g. Ginglymostoma^ lEinmchm) 
have no conspicuous markings; the littoral slimks {ParmcTjWimi, 
Brachcelurus, CMloscyllitmi^ Stegostmia) are spotted, liaurecl, or 
vaiuoiisly ornamented, the coloration being most brilliant in the 
tropical species ; whilst the ground-sharks {Onoiololi^s^ 

Borkmiii) have markings which probably resemble the rocks and 
weeds among which they lurk. 

In the Orectolobidte, as in other sharks, the dorsal md an:al 
fins appear to be comparatively larger in the young than in the 
aduitt' '■ 

Synopsis of the Genera, 


X S.piradesv.erj’' small; anal quite.distiact from the catidaV 

wiolly or partly opposetl to the secon<l dorsal. 

A. Origin of second dorsal behind that of the anal 1. ^armnsR^mti. 

B. Origin of second dorsal above or ill advance of that 

' ' ■ of the anal.' V": . 

Teeth trienspid.. or nmlticnspid.-' ..... . ... S. <3mpjlp'Ms^on(X , 

Teeth ttiiicuspid A ■ 


II. Spiracles well-devtloped janal;' ■■either' ■oontinnoua '-^vitli 
the caudal or terminating directly in front of it. 

A. Lower lip divided into two by a sytophysial groove, 
1 . Sides of head and snout without dermal flaps ; 


spiracle surrounded by a eircular raised rim. . . 4. I^rctehcd lurpu. 

fringed with dermal daps; spiracles wide 
cbli<que slits. 

Gilbopemugs equidistant k,. Mna^msrwltmm.. 

Caudal iti Of tUodWate length • 
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I. P^liaiASCTELIUM. 

Pamsciflliam Gill, Ami. N. York, 1861, p. 412 ; Griinili. 
Oat. Fish., viii. p. 410 (1S70), 

Hefid mther elongate; Imly veiy elongate, subcyliiicliicaL 
Month slii^ditly arched, iiear the end of the snout ; teeth small, 
pointeds Avitli or witl:iout accessory cusps ; lower lip not divided 
bjjL swii'iph 3 ^sial gToove. NFisal valves separate, each with an 
obtuse emus. Eye small ; it longitudinal fold below’ the eye. 
Spiracles w^ery .small , below thes level of the ej’es and posterior to 
them. First four gill-npeni lUgs of moderate width; last c®oii~ 
sideiaibly wider ; last tiro clme together and above the base of 
pectoral. Dorsal fins siibeqiual, the first heliiiid the pel vies, tlie 
secoiicl ill part posterior to thie anal, whic-h terminates at a con- 
siderable ^distance from the midal. Caudal of moderate length ; 
axis scamely directed upwards; loiver lobe notched posterioily. 
Pectorals Iroad, rounded. 

Two species from Australia. 

L PAHaSCYLLIUM OOLLABE, 

Famsc^llimi varioiatwn {mn Dumerfil) Giintli. Cat. Fish. viii. 
p.4I0 (isro). 

Faixuc^lliuM eollare Raiiis.%y & Ogilbv, Proc. Linn. Soc. B. 
Wales, (2) iii. 1889, p. 1310; "Waite, Mem. Austral. Mns. iv. 
1899, p. S2, |d 1. ii. fig. 2. 

hTo dorsal keel. Mouth ii'cm' the end of snout; fold of lower 
lip "broadly interrupted; nasiul cirrus short. First dorsal origi- 
nating .ahcive the posterior eiige of pel vies ; free edge of the fin 
straight or convex ; length base f the distance from second 
dorsal, wdnich originates abov^e. the paosterior part of anal. Anal 
longer tk©ii deep, its base mther longer than that of either 
dorsal, hirt shorter than its (fetance from the caudal. Brownish 
above, y^ellow below; back willi -some broad 'dark transveirse bars ; 
upper parts of body and fins with round dark spots. 

Coasts of New South Wales;,. Tietoria, and Tasmania. 

1. (S'60 nnn,,.). ■ Itemaiiia. AI. Allporb ^*< 3 * ' 

'2- (750 ma.)- ■ 'Jeasmama. 

' , '2., PaRJISCYLLTUM VAR20EA3CCJM. . ; . 

' mriolatum ■ Eev. et , Mag. .ZooL',1853, 

p,. 1:21, pL hi. fig. 1, and Elasinobr. p, 327 (1865). 

.■ Farmc^llmm nuchah ■ Mac^Cby,. Ann., 'Mag. JST., ' H. (4 )■ ,xiii,* ' IST'4,,' ■ 
'.p, li, pL.iih.;,' 

A broad blackish transverS'ft band extending from behind the 
eye to the root of the pectoral, covered with small white spots; 
nuinerous white spots on the %ody ; along the side a series of six 
white semicircles, wdiich majianite to form an undulating stripe, 
extending from pectoral to -(iifiudal ; each fin with a pair of dark 
spots at its free edge and onei^t its base. In structural chaxacters 
apparently very similar to P. mUmre, but evidently distinct. 

Coasts of Yictoria and Tas^Daiiia." 
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2. Ginglymostoma. 

Ginghjmio stoma Miill. &: Henle, Arch. f. Natiirgescii. 1837, i. 
p. 395, and Plagiost. p, 22 (1841) ; Gliiith. Cat. Fish, viii, p. 407 
(1870). 

Fehrius E-iipp. Neiie "Wirbeltli., Fische, p. 62 (1840). 

Head broad, obtuse ; body elongate, subcylindrical. Mouth 
transverse, near the end of the snout; teeth small, tricuspid or 
multicuspid ; lower lip not divided by a syniphysial groove. 
Nasal valves separate, each with a cirrus. Eye small ; no longi- 
tudinal fold below the eye. Spiracle very small, behind the eye. 
Gill-openings of moderate width ; last two close together ; last 
two or three above the base of the pectoral. First dorsal above 
or partly behind the pel vies ; second dorsal above or partly in 
advance of the anal, wdiich is free from the caudal. Caudal of 
moderate length ; axis directed upwards; lower lobe notched 
posteriorly. 

Four species. 

Synopsis of the Sp)ecies. 

I. Each dorsal and anal fin with the anterior angle broadly 
rounded ; lower caudal lohe not produced anteriorly ; 
teeth tricuspid or pentacuspid, the middle cusp the 
strongest. 

Origin of first dorsal opposite to that of the pehics 1. cirraium. 

Origin of first dorsal slightly in advance of posterior 

end of base of peidcs ..,. 2. hremcaudatim. 

II. Each dorsal and anal fill wdth the anterior angle 
pointed; lower caudal lobe somewhat produced 
anteriorly. 

Teeth with a strong median cusp and 3 or 4 small 

cusps on each side 3. fernifimum. 

Teeth with the cusps graduated to the strongest, which 

is not median.,.., concolor, 

lA Ginglymostoma GiERATUM. 

r .'Squalus /cirmkm Gmelin, Linn. Syst. Nat. p. 1492 (1788);. 
Behneid. BlocNs Syst. Ichth. p. 128 (1801). 

Bchneid. t. c. p. 134, 

Sch 

Squalus (m^giis Bancroft, Zool. Jourii. v. 1834, p. 82. 
Ginglymostmna cirraium Miill. & Houle, Plagiost. p. 13 (1841); 
Dumeril, Elasmobr. p. 334 (1865); Giinth. Cat. Fish, vhi. p. 408 
(1870); Jord. & Everm. Bull. IJ.S. Nat. Miis. xivii. 1896, p. 26, 
and 1900, pi. iv. fig. 13. 

Ginglymostoma fulvimi Poey, Mem. ii. p. 342 (1861). 
Ginglymostoma cahorerdianus Oapello, Jorn. Bci. Phys, Lisbon. 
1867, p. 167. 

Nasal cirrus extending to or beyond the oral edge of the nasal 
valve. Lower labial folds sepaorated.by a considerable interspace. 
Teeth bicuspid or pentacuspid, the middle cusp much the strongest. 
First dorsal , a little larger than theseicond and considerably larger 
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tlian tlie anal ; origin of first dorsal opposite to that of tlie pel vies ; 
free edge of the fin straight or convex, anterioi- angle bi*oadl\" 
rounded, posterior angle nearly rectangular; iengtli of base 
greater than the distance from second dorsal. Anal begiiiiiiiig 
below the middle of second dorsal ; free edge of the fiii eveiih' 
convex. Caudal fin the lengtli of the rest of the fish or rather 
more ; lower lol^e moderately deep and with the edge forming an 
obtuse angle anteriorly. Pectoral with nearly straight fi*ee edge 
and rounded angles, a little longer than hroad, its length nearly 
equal to its distance from the mouth or f of the distance fx-om its 
origin ,to that of , the pelvics. Brownish ; young with small, 
scattered, round, blackish spots. 

Tropical Atlantic ; Pacific Coast of Mexico. 


1-2. 

3. 

(530 and 400 mni.) 

(390 mm.) 

St. Croix. 

Cnlia. 

Zool. Soc. 

4. 

(280 mm.) 

Jalisco, Mexico. 

Dr. A. C. Bii'ller. 

5. 

(230 mm.) 

S. America. 

Sir R. Seliomburgk 

6-8. 

(740-2400 min.) stuffed. 

W. Indies. 


2. Ginglymostoma beevicaubatum. 

Ginglymostoma hrevicaitdaium Giinth. & Plaj’fair, Fish. 
Zanzibar, p. 141, pi. xxL (1866); Giinth. Cat. Fish. viii. p. 408 
(1870). 

Kasai cirrus short, not neaidy reaching the oral edge of the 
nasal valve. Lower labial folds separated by a considerable inter- 
space. Teeth tricuspid or pentacuspid, the middle cusp much the 
strongest. Dorsal and anal fins subequal, each with broadly 
rounded anterior angle, straight or slightly convex free edge, and 
obtuse posterior angle. First dorsal originating a little in 
advance of end of base of pelvics ; length of base less than the 
distance from second dorsal. Anal beginning and ending respec- 
tively a little behind the origin and end of the base of second 
dorsal. Caudal fin rather less than f of the length of the rest of 
the fish; lower lobe deep and with the edge forming an obtuse 
angle anteriorly. Pectoral with nearly straight free edge and 
rounded angles, as broad as long, its length equal to its distance 
from the eye or | the distance from its origin to that of the 
pelvics. , , 

,, Zanzibar : Seychelles, . 

1. ■ (580 mm,), stnflkb Zanzibar. , Lieut.-Col. Playfair. 

type of tne specks. 

2 . Skull. '. ' Seychelles. . Swinburne Ward, 'Esej. 

3. Jaw'S. ■ ' 

' ' ,3. GiN'GLYMOSTOMA FEEEUGIXEUM. 

■' Seylliumferrif^gimum^ Less, Yoy.. Ooqnille, ZooL ii. p. '95 (1830).'' 
. Gmglyniostomm ..cewcolor ''’Mull, h Henle, Plagiost." p. 2'2, pL ' Vi. 
(1841). bv,' 

. Minglymosimm' muelUri Giinth. Cat,' Fish.,,, viii. p. 408 (1870) ; 
Peoc. Zool. Soc.— 1908, Ko.,. XXIII. ' . ' ; ', ''"23"" ( 
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Klunz. Fiscii. Rotli. Meer. p. 230 (1870); Day, Fisli. India, 
p. 725 (1878). 

Nasal cirrus extending to or nearly to the oral edge of the 
nasal valve. Lower labial folds separated by a considerable inter- 
space, Teeth with a strong median ciisj> and witli 3 or 4 smaller 
accessory cusps on each side. First dorsal a little larger than the 
second or than the anal ; all three with slightly concave free edge 
and acutely pointed anterior angle ; base of first dorsal opposite 
to that of the pelvics, its length a little more than the distance 
from the second. Anal beginning below the anterior part of 
second dorsal. Caudal fin nearly i the length of the rest of the 
fish ; lower lobe produced and acutely pointed anteriorly. Pectoral 
with slightly concave free edge and acutely pointed anterior 
angle, nearly twice as long as broad, its length nearly equal to 
its distance from the end of snout or -| of the distance from its 
origin to that of the pelvics. Brownish. 

Tropical Indo-Pacific, 

Attains a length of 2400 mm. 

4. Ginglnmostoma concolor. 

^’^ehrius concolor Kiipp. Neue Wirbelth., Fische, p. 62, pi. xvii, 
fig. 2 (1840). 

Ginglyrnostorna concolor Cant. Gat. Mai. Fish. p. 395 (1850) ; 
Ciiinth. Cat. Fish. viii. p, 409 (1870) ; Klunz. Fisch. Both. Meer. 
p. 232 (1870) ; Day, Fish. India, p. 811 (1878). 

Qinghjmostoma rnpiydUi Bleek. Yexh, Bat. Gen. xxiv. 1852, 
Plagiost. p. 91, and Nat. Tijds. Ned. Ind. iii. 1852, p. 83; 
Dumeril, Elasinobr. p. 334 (1865). 

Nasal cirrus extending to the oral edge of the nasal valve. 
Lower labial folds separated by a considerable interspace. Teeth 
miilticiispid, the cusps subequal or graduated to the strongest, 
which is not the median one. First dorsal a little larger than 
the second or than the anal; all three with straight or slightly 
concave free edge and acutely pointed anterior angle ; base of first 
dorsal opposite to that of the pelvics, its length greater than the 
distance from the second. Anal beginning below the anterior 
part of second dorsal. Caudal fin | the length of the rest of the 
fish; lower lobe produced anteriorly. Pectoral with slightly 
concave free edge and pointed anterior angle, 1| as long as broad, 
its length equal to its distance from the mouth or f of the 
dishmce from its origin to that of the pelvics. Brownish. 

Indian Ocean ; Malay Archipelago. 

(eeOmm.)' ,, Jitva.-'; , ■ . Br. P. Bleeker. 

(700 inm.) stuffed. ■ Phiang.: ' Br, Cantor.;, , ' ' 

3. BHiJiroBON. 

Mhimodon (Smith) Miill. ife Henle, Arch. f. Naturgesch. 1838, 
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likifiodon (Smitli) Miill. Heiile, Plagiost. p. 77 (1841) ; 
■Giintli. Oat. Fisli. viii. p. 396 (1870). 

Jlicristodus Gill, Proc. Acad. Philad. 1865, p. 177. 

Head broad, obtuse ; body elongate, subcyliiidricaL Motitli 
transverse, siibtermiiial ; teeth very small, uniciispid, pointed, 
siibcoiiical, recurved; lower lip not divided by a s^unpliysial 
groove, Is asal valves separate ; no nasal cirri. Eye small ; no 
longitudinal fold below the eye. Spiracle very small, behind the 
■eye. Gill- openings wide ; last two above the base of pectoral. 
First doi’sal above the pelvics ; second dorsal above the anal, 
which is free Horn the caudal. Caudal of moderate length ; axis 
strongly directed upwards; lower lobe considerably produced 
anteriorly and without posterior notch. 

This genus comprises a single species, which has generally been 
placed in inoi’e or less close proximity to CetorJdnits rnaxinmsj a 
shark which it appears to resemble in habits and in its large 
size, small teeth, lojig gill-rakers, and wide gill-openings, as well 
as in the form of the caudal fin and the keeled tail. There can 
be little doubt, however, that Jihinodon is allied to Gmgl^imstoma, 
froiii whicli it clifiers in a few features of specialisation. The 
curious dermal keels are like those met with in other Sharks of 
this family, i. e. Stegostoma^ Chlloscyllmm. 

1 . Bhixodon typigus. 

lllimodon ty pirns Smith, Miill. & Henle, Plagiost. p. 77, 
pi. XXXV. fig. 2 (1841); Smith, 111. Zool. S. Afr. Fish. pi. xxvi, 
(1845); Dimieril, Elasmobr. p. 428 (1865); Giintli. Oat. Fish, 
viii. p. 396 (1870) ; Haly, Ann. Mag. H. (5) xii. 1883, p. 48 ; 
Thurston, Bull. Madras Miis. 1884, Xo. 1, pL iii. A; Gill, 
Science, (2) xv. 1902, p. 824. 

Micrisiodm punciaius Gill, Proc. Ac. Philad. 1865, p. 177; 
Giinth. Oat. Fish. viii. p. 396 (1870); Jord. & Everm. Bull. U.B. 
Xat. Mus. xlvii. 1896, p. 52. 

Ehinodon pentcdineatiis Kishinouye, Zool. Anz, xxiv. 1901, 
p. 694, fig. 

Lower labial folds separated by a wide interspace* A median 
dorsal keel and on each side 2 or 3 lateral keels, the lowest of 
which is continued along the middle of the tail to the caudal fin. 
First dorsal considerably larger than the second or than the anal, 
its base opposite to that of the pelvics; free edge of first dorsal 
slightly concave, anterior angle rounded, posterior angle poiiitecl. 
Second dorsal and anal equal and opposite. Lower caudal lobe 
strongly produced and acutely pointed. Pectoral imicli longer 
than broad, with * slightly concave free edge and acutely pointed 
'anterior' angle.. .■ Head and body, with round whitish' spots.' 

'' This large pelagic ,'sh'ark\has be'en. recorded from; Florida, The 
Cape of .'Good , Hope, , the 'Seychelles,; ■ Ceylon, ' Madras',. 'Japan,. 
Califoiiiia,]Pa.naina, 'and 'Peru. ^ ^ r 

'. Large' stiiffed spmiuen./ ,, .'Ceylon.'. ■.■. '/..Colombo Mas. 

. '.'a.. 'Upper jaw ail'd snout. .. ' Seychelles. ' .....Prof, E.'P. Wriglit.''. . 

■ . ..'■. 23 '^ 
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4. BpvAch.elurus. 

Bracludiiriis Ogilby, Proc. Boy. Soc. Queensland, xx. 1900, p. 27, 
Head broad, depressed ; body elongate, somewhat depressed 
anteriorly, subcylindrical posteriorly. Deiiiial denticles small, 
imbricated, more or less distinctly keeled. Mouth transverse ; 
teeth small, tricuspid ; lower lip divided by a symphysial groove. 
]?7asal valves separate, each with a cirrus. Eye small ; a longi- 
tudinal fold below the eye. Spiracles moderately large, below the 
level of the eyes and posterior to them ; each is siuToimded by a 
raised circular rim. Gill-openings of moderate width ; last three 
above the base of pectoral ; last two a little closer together than 
the others. Dorsal fins subequal, the first above or behind the 
pel vies, the second in advance of the anal, which terminates 
directly in front of the caudal. Caudal of moderate length ; axis 
not directed upwards ; lower lobe notched posterioi'ly. Pectorals 
broad, with straight or convex edges and rounded angles. 

A single species from Australia. 

1 . BrAGH.'ELURITS modestus. 

CMloscyllmm modestum Giinth. Proc. Zool, Soc. 1871, p. 654, 
pi. liv. 

ChiloscyUiiim fimnim Macleav, Proc. Linn. Soc. 27. S. AYales, 
vi. 1881, p. 364.* 

Hemiscyllium Bee. Austral. Mus. iv. 1901, 

p. 88, fig. 9, and pi, iv. fig. 1. 

No dox'sal keel. Mouth nearer to level of eyes than to end of 
snout; fold of lower lip not continuous; nasal cirnis long, 
extending to posterior edge of lower lip. First dorsal originating 
above posterior part of base of pehfics ; free edge of the fin 
straight ; length of base gimter than the distance from second 
dorsal. Origin of anal below the end of base of second dorsal ; 
length of base of anal less than | that of the candal. Pectoral 
extending a little more than of the distance finm its origin to 
that of the pelvics. Brownish, with more or less distinct darker 
cross-bars and, in the young, with light spots. 

Coasts of Queensland and New South Wales. 

1. (560 mm.) stiidKI, type Qtieeiislaad. 

oftlie species. 

2., {580 mm,), , ■ ■ Port. Jackson* Imperial Inst. ' 

6. Oreotolobus. 

'['■Qreeldobm, Bonap. Faun.. ■Ital.' Peso. 7, fasc., (IB'34)'; , Gill, Proc.' 

""'CmsBarhimm MtilL Henle. / Arch, f, , Naturges.ch. .1837, i. 

p. 396, and Plagiost. p. 21 (1841).;.. 

Crossorhimis (part.) Giinth. Oat. Fisln viii, p. 413 (1870), 

Head broad, depressed ; body elongate, more or less depressed 
anteriorly, subcylindrical posteriorly. Dermal denticles small, 
imbricated or juxtaposed. , Mouth slightly arched, wide, sub- 
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teiTiiiiiai ; teeth slender, point ed, the median ones eiilarg’eii and 
iiniciispid, the lateral teeth smaller, \Yith small accessory cusps ; 
lower lip divided by a symphysial groove. ISTasal valves separate, 
each with a cirrus. Eye small; a moie or less distinct longi- 
tiB'linal fold below the eyes. Spiracles large, oldiqiie. extending 
forward to below tlie eyes. Gill-openings of moderate width, the 
last a little wider than the rest ; last three or four above the base 
of pectoral ; last two closer togetlier than the others. Dorsal fins 
snbeqiial, the first ■ above or behind the pelvics, the second in 
a,dvance of the anal, wdiich terxninates directly in front of the 
lower caudal lobe or is continuous at the ba.se with the latter. 
Caudal of moderate length ; axis not directed upwards ; lower 
lobe notched posteriorly. Pectorals broad, witii straight or 
convex edges and rounded angles. 

Sf/mpsis of the Species, 

I. Xasal cirrus with a short hrnnch at about the middle of 
its length. 

A. Brauch of nasal citrus bidd; on each side 3 to 5 

dermal lobes abo\"e the upper lip, followed by 4 or 5 
near the ansrle of the mouth and these by 2 (each 
notched distally) at the side of the head 1. harhatiis, 

B. Branch of nasal cirrus simple. 

On each side 2 or 3 dermal lohes above the upper 
lip, followed by 3 or 4 (the first and last of 
which are bifid) near the angle of the inouth 
and these by 2 (each notched distally) at the 


side of the head 2« Japonuus. 

Bermal lobes all simple; on each side 2 above the 
upper lip, 2 near the angle of the mouth, and 2 
at the side of the head 3. ornatus, 

II, Nasal cirrus simple; deimal lobes simple; on each side 
one above the upper lip, another near the angle of the 
mouth, and a third at the side of the head 4. tentcmilatus. 


1 . OeEGTOLOBUS B ARBATITS. 

Sqimkis barhatus Gmelin, Linn. Byst. IS'at. p. 1493 (1788); 
Bchneid. Bloch's Syst. Ichth, p. 128 (1801). 

Schneicl. t. c. p. 137 

' Squakis appenMculaUis Shaw, Nat. Misc. pi. nccxxvii. ■ 

CroBmrhinm barhatus Bumeril, Elasmobr, p. 338 (1865); 

CTiinth. Gat. Fish, viii. p., 414 (1870). 

Orossm-'hmus barhatm /.McCoy, Prodr. Zool. Yict. v. 1880, 
pi. xliii, fig,. 1 Madeay, Proc.'.. Linn. ■' Soc. H. S. Wales, vi 
1881, ,p: 365. . 

■ ' A papilliform projection .above the; posterior part of each ■ eye.; 
.(and in. the" "adult .another- above -the .anterior 'part). . 'Nasal ..cirrus 
long, with a short bifid branch at about the middle of its length. 
'O-n.. each,, side a.:'-s.er.ies,„of ,3 to.. 5.. simple tentacle-like dermal lobes 
-'.■above the upper .lip, 'followed, by -'4. 'or,. 5 near the angle of the 
inouth, the first and last of which are I'amose and by 2, short, 
'.'broad':, and distally - notched, at the-,;.sicle. of 'the head. First dorsal 
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originating above the posterior part of base of pelvics ; free edge 
of the fill straiglit, posterior angle acute or rectangular ; length 
of base more than the distance from second dorsal, which ter- 
minates a little in advance of the origin of anal. Pectoral 
extending i to -I of the distance from its origin to tliat of the 
pelvics. Erowiiish, with nimiemns wdiite spots and markings, 
many of which form circles or enclose irregular areas. 

Eastern and Southern Coasts of Australia. 


1. (750 mm.) 

2. (600 mm.) 

S. (460 mm.) 

4. . . (2000 mm.) stuffed. 


jSTew Soutli Wales, 
Sydney. ^ 

Tasmania. 

South Australia. 


G. Krefft, Esq. 
Imperial Inst. 
Haslar Coll. 


2. Orectolobus JAPONICUS. 

Crossorliinus harhatiis {non Gmeiin) MiilL & Jffenle, Plagiost. 
p. 21, pi. V. (1841) : Schleg. Faun. Japoii., Poiss. p. 301 (1850). 

Crosso-rhinus harbatiis Dumeril, Elasmobr. p. 338 (1865);, 

Guntli. Cat, Fish. viii. p. 414 (1870). 

Orectolobus harhatiis Jord, &; Fowier, Proc. U.S. l^at. Mus. 
xxvi. 1903, p. 606. 

Oreciolohus japomcus E-egan, Ann. Mag. Nat. Hist. (7) xviii. 
1906, p. 435. 

Closely allied to 0. harhatus, but dihering in the following 
characters; — No papilliform projections above the eye. Nasal 
cirrus with a simple branch. On each side 2 or 3 simple dermal 
lobes above the upper lip, follow’ed by 3 or 4 near the angle of 
the mouth, the hivst and last of wiiicli are bifid, and by 2, short, 
broad and distally notched, at the side of the head. Free edge of 
dorsal fins straight or slightly concave. Pectoral extending at 
least I of the distance from its origin to that of the pelvics. 
Yellowish, upper surface with brownish veriniculations or reticu- 
lations ; hack with broad clark-browui cross-bars, with yellow 
vermiculations . 

Coasts of Japan and China. 

1,^ 3. (lOfX) and 780 mm.) types of tile species. Japan. 

3, Orectolobus ornatus. (Plate XI. fig. 2.) 

Orossorkmiis ornatus De Yis, ■ Proc.; Linn. Soc. N. S. Ykales 

'viii."d883, p. 289. k'' 

Differs from 0. hai'^citus m follows Nasal cirrus with a short 
simple branch. Dermal lobes all simple, on each side 2 above 
the upper lip, 2 at the angle of the mouth, and 2 at the side of 
the head. ^ Dorsal, fins each with slightly convex . free edge ' and" 
I'ounded posterior angle. Greyish ; back with dark brown cross- 
bars : a bar at the level of the pectomls and one in front of the 
first dorsal have irregular edges and each encloses a pair of 
ocelli ; the posterior bai’S nearly meet in the mid-ventral line 
fins with large dark spots, 

Queensland. 

1. (180 mm.) 


A.astmlia,' 
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4. Oeegtolobus textaculatus. (Plate XII. fig. 2.) 

Crossorhhi'us tenUicidatus Peters, Monatsb. Ak. Berl, 1864., 
p. 123; Giinth. Oat. Fish. viii. p. 414 (1870); Macleajy Proe. 
Linn. >Soe. X. S. Wales, vi. 1881, p. 365. 

A papilliform projection above the posterior part of each eye. 
Nasal cirrus long, simple. On each side a small simple dermal 
lobe above the upper lip, a larger one at the angle of the moiitli, 
and a third at the side of the head. First dorsal originating a 
little ill advance of the posterior end of base of pelvics ; free edge 
of the fin straight or convex, posterior angle rounded or obtusely 
pointed ; length of base considerably more than the distance 
from second dorsal, which terminates nearly above the ox'igiii of 
anal. Pectoral extending 4~| of the distance from its origin 
to that of the pelvics. Yellowish, back gTeyish; on the back, 
in front of the first dorsal fin, three large dark areas edged with 
white, continuous or subcontinuous with dark vertical bars on 
the sides; tail completely encircled by 3 dark vertical bands, 
corresponding to the two dorsal and the anal fins ; fins with large 
dark spots. 

Queensland. 

1-2. (430 and 240 ram.) Cape York. 

3. (220 lum.) HaslarColi. 


6. Eucrossoehinus, gen. nov. 

CrossorJmuLS (part.) Giinth. Cat. Fish. Yiii. p. 413 (1870). 

Very closely allied to Orectolohus, but with broader and more 
depressed head, smaller eyes, and wider spiracles than in any 
species of that genus. No longitudinal fold below the eye. 
Gill-openings rather small and of equal width, equidistant ; last 
four above the base of pectoral. 

A single species from Waigiou. 

Eucrossoehinus DAS YPOGox. 

GTOSBorhimis dmifpogon Bleek. Arch. Neer land, 1867, p, 400, 
pi. xxi. fig. 1 ; Giinth. Cat. Fish, viii, p. 414 (1870). 

■ Nasal cirrus ramose. Head margined by a nearly continuoiis 
series of ramose dermal flaps, extending on each side from the 
niisal opening to the pectoral fin; a transverse series of similar 
flaps behind the month. First dorsal originating slightly in 
advance mf, the. posterior end of .base of pelvics'; free edge of thC' 
,fin ' straight or .slightly convex, '■angles," rounded ; len.gth of base' 
scarcely more than the distance from second dorsal, which ter- 
minates above, the .origin ef ■. anal.-' Pectoral - extending'' • of, the' 
-distance- 'from, its .origin to that .'of'" the' -pelvics. 'Upper parte'-- of' 
'head, body,- and 'fins :.covered' with, '-.a' brownish.' network ' enclosing 
small, ronnd 'whitish, spots.;,' a''-' few. -,small -''dark ' /spots ''."oil' '.'the ' ta-il, 
',2. or „3 on, each- .'of the pectoral' and ventral ..fins,, one on "each '■s'ide'' 
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at tlie end of the base of both dorsals and the anal, one on the 
anterior part of the lower caudal lobe. 

Waigiou. 

1, (210 mm.) type of tlie species. Waigioti. Dr. P. Bleeker. 


7. Chiloscyllium. 

CMloscyUmni Miill. Henle, Ai-ch. f. iNaturgesch. 1837, i. 
p. 395, and Plagiost. p. 17 (1841) ; Giintli. Cat. Fish, viii. p. 410 
(1870), 

Ilemiscyllvimi Miill. & Henle, Arch. f. iSTatnrgesch. 1838, i. 
p. 83, and Plagiost. p. 16. 

/Synchismus Gill, x\.nn. Lyc. rST. York, 1861, p. 413. 

Head obtuse; body elongate, subcylindrical. Month trans- 
verse; teeth small, pointed, nsnally with one or two pairs of 
small accessory cusps; lower lip not divided by a symphysial 
groove. Yasal valves separate, each with a cirrus. Eye small ; 
no longitudinal fold below the eye. Spiracles moderately large, 
below the level of the eyes, and usually extending forward beneath 
them. Gill-openings of moderate width ; last three above the 
base of pectoral ; last two very close together. Dorsal fins sub- 
equal, the first above or behind the pel vies, the second in advance 
of the anal, which is continuous at the base with the lower caudal 
lobe. Caudal of moderate length; axis not directed upwards; 
lower lobe notched posteriorly. Pectorals broad, with straight or 
convex, edges and rounded angles. 

Seven species from the Indo-Pacific. 

Synopsis of the Species. 

I. Moath nearer to the end of the snout than^ to the vertical 
from the eyes ; origin of first dorsal behind the base of 


pelvics ; dorsal fins with concave free edges. 

A, A large ocellus above the pectoral fin. 

Base of first dorsal I to I its distance from the second,* bodj^ 

with scattered rounded dailc spots 1, ocellaUm. 

Base of first dorsal | its distance from the second ; body with 

numerous close-set dark .spots S. trispeculare. 

B. No ocellus above the pectoral fin 3. freycineti. 

[I, Afouth nearer to the vertical from the eyes than to the end 
of the snout ; fold of the low'er lip continuous. 

A. Origin of first dorsal above the anterior part of base of 

pelvics; dorsal fins wdth concave free edges ............ fimctatum. 


B. Origin of first dorsal above the posterior end of base of 
pelvics ; dorsal fins with straight or convex free edges. 

1. A single more or less distinct median dorsal keel. 

Anal as deep as lower caudal lobe, its length | to | that of the 

latter in front of the notch ; no white pr pale spots ...... 5. griseim. 

Anal usually deeper than lower caudal lobe, its length from 
less than | to nearly f that of the latter in front of the 
notch; body with round or oval white or pale spots......... 

2. Three dorsal keels ...... 


6. plagio&um, 

7. imlimm- 
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1. ChILOSCY'LLIUM OCELLATUM. 

.Squalus ocellatv-s Gmeliii, Linn, Svst. Xat. p. 1494 (1788) ; 
Selineid. Bloclils Syst. Iclitli. p. 129 (1801). 

Ilemisci/lUum oeellatny/i Miill. & Heiile, Piagiost. p. 16 (1841); 
Dunieril, Elasrnobr. p. 326 (1865). 

Scyllium oceUaturn Biytlij Journ. As. Soc. Bengal. 1847, p. 726, 
pi. XX vi. fig. 2. 

(JhUoscyUmm ocellaium Giintli. Cat. Fish. viii. p. 410 (1870). 

hTo dorsal keel, except between the dorsal fins. Ivloiitli nearer 
to the end of snout than to the vertical from the eyes ; fold of 
lower lip not continuous : nasal cirrus extending to edge of nasal 
valve. Nearly the whole of the spiracle lielow the eye. First 
dorsal originating well behind the base of pelvics ; free edge of 
the fill concave ; length of base -I to | the distance from second 
dorsal. Oiigiii of anal at a distance from the vertical from the 
end of liase of second dorsal greater than the length of the latter ; 
length of base of anal about of that of lower caudal lobe in 
front of the notch. Pectoral extending f to | of the distance 
from its origin to that of the pelvics. Scattered round dark 
spots on the body ; a large ocellus above the pectoral fin ; indis- 
tinct cross-bars on the back ; two large spots on the anterior edge 
of each dorsal fin. 

New Guinea and Northern Australia to the Kerinadec Islands, 


1. (630 mm.). 

2. (590 mm,). 

■3-4. ■ (410 and 420 mm.) 

5. (400 mm.) 

6. (360 mm.) 


Cape York. 
Sunday Is. 
Solomon Isds. 
X.W. Australia. 


Herr Biimei 
J. B. Jukes, Esq. 

Haslar Colk 


2. Chiloscylltum teispegulake. 

Hemiscyllmrti trispeculare Bichards. Ic. Pise. p. 5, pi. i. fig. 2 
(1843), and Erebus & Terror, Fish. p. 43, pi. xxviii. (1844). 
CliUoscyllkiM Gthitli. Oat. Fish, viii. p. 411 (1870), 

Scarcely specifically distinct from dP. oeeUaiiim, but with some- 
what larger fins and with a different coloration. Length of base 
of first tiorsal 4 its distance from the second ; pectoral extending 
f of the distance from its origin to that of the pelvics. Body 
densely covered with browmish spots, the larger of which are 
studded with several small tlarker spots ; a large ocellus above 
the pectoral fin, followed by one or two smaller ones; indi- 
■stinct cross-bars,' on the, back;- two lax'ge, spots on the anterior 
edge of ' each ■ dorsal fin. 

' North-west .Australia. • , 

1. 't550,'mm.)',tjTpe of ' Australia,: 8ir4. Eickardson. 

■tbe species. . , 

" 3. ChiLOSCYLLIUM. FEBYGIEETI... ■ 

/ BcylUtm' freycineti Quoy.:&- ■'.Gaim.'^Toy,' Gran., Poiss, p. 192 

<1824). , y 
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Scylliuni inalcdsiamim Less. Voj. Coqiiillej Eiool. ii. p. 94, 
pi. vi. (1830); Giintb. Cat. Fish. viii. p. 411 (1870). 

malaicmiuni Miill. & Henle, Plagiost. p. 20 (1841) 
Dunieril, Elasmobr. p. 332 (1865). 

Apparently closely allied to the two preceding species, Ijiit 
without the ocellns above the pectoral fin ; spots on the body 
as in C, ocellatum, but more numerous ; indistinct cross-bars 
on the back and spots on the dorsal fins as in the two preceding- 
species. 

Waigiou. 

4. Chiloscyllium pungtatem. 

C%iloscyllmm punctat/um Mull. & Henle, Plagiost. p. 18, pL iii. 
(1841); Bleek. Yerh. Bat. Gen. xxiv. 1852^ Plagiosh p. 22; 
Diimeril, Elasmobr. p. 330 (1865); Giinth. Oat. Fish. viii. p. 413 
(1870). 

CMloscyllmm griseimi Miill. & Henle, t. c. pi. iv. 

ISTo dorsal keel, except between the dorsal fins. Mouth much 
nearer to the vertical from the eyes than to the end of snout; 
fold of lower lip continuous ; nasal cirrus extending Avell beyond 
the edge of nasal valve. Nearly the whole of the spiracle below 
the eye. First dorsal originating above the anterior part of base 
of pel vies ; free edge of the fin concave ; length of base not much 
less than the distance from second dorsal. Origin of anal at a 
distance from the vertical from the end of base of second dorsal 
equal to less than | the length of the latter ; length of base of 
anal from a little more than | to nearly | of that of the lower 
caudal lobe in front of the notch. Pectoral extending f to | of 
the distance from its origin to that of the pelvics. Body with 
or without small dark spots ; young with broad dark cross-bars, 
one across the head, one at the level of the pectorals, one just in 
front of and another at the posterior end of each of the dorsal 
fins, and three behind tlie second dorsal. 

" Malay Ai'chipeJago. 

1. (ei”0 min.) $ , nnifonnlj grejisli. Tluirsday Is., Torres Str. Earl of Crawford. 

2. (600 mm.) (?, with scattered Singapore. Eisheries Exhib. 

dark spots, witbont cross-bars. 

3. (340^ mm.) with cross-bars, Java. Dr. P. Bleeker. 

without spots. 

5. Ohilosgyllium griseem. (Plate XI. fig. 1, and Plate XIII. 

plagiosimi. var. 1, Miill. k Henle, Plagiost. p. 18 

•(1841).;,',,/, y „ ■ 

\:Ohihmylliwn'. plagiosiim Cantor," Gat. MaL' Fish., i). 392^ 

(1850). , ' 

ChiloscylUmn pil‘<^^giosimi Bleek. Yerh. Bat. Gen. xxiv. 1852, 
PlagiosL p, 17 ; Bmneril, Elasmobr. p^ 3 Day, Fish. 

Malabar, p. 267 (1865). 
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Chiloscjjllimn indicifin, vars. y and ^ (part.) Glliitli. Cat. Fisli. 
viii. p. 412 (1870). 

Cdidhscyllrmn indicum Da-v, Fisli. India, p. 726. pL cixxxviii. 
%. 3 (1878). 

A single more or less prominent dorsal keel. mncli 

nearer to the vertical from the eyes than to the end of snout : 
fold of the lower lip continuous ; nasal cirrus extending to tlie 
edge of nasal valve or sliglitly beyond. Anterior part of spiincle 
befow the posterior part of eye. First dorsal originating above' 
the posterior end of ' base of pelvics ; free edge of fin straight or 
convex ; length of base from | to as long as the distance from, 
second dorsal. Origin of anal at ir distance from the vertical 
from end of base of second dorsal a little less than the length of 
the latter ; anal as deep as lower caudal lobe, f to f the lengtli 
of the latter in front of the notch. Pectoral extending f to | of 
the distance from its origin to that of the pelvics. Young with 
very distinct, broad, dark cross-bars, which become somewhat 
narrower on the sides and broaden out again and unite below, 
the lower surface being uniformly dark ; interspaces between the 
bars in great part occupied by oblong or oval spots ; bars about 
12 in numbei*, one across the snout, four more anterior to the 
first dorsal ; one at the end of the base of each dorsal and one 
in front of the second dorsal ; three or four behind the second 
dorsal. Half-grown examples with bars less distinct and not 
united below, sometimes edged with darker lines or series of 
spots : interspaces and lower surface uniformly pale. Adults, 
uniformly greyish or brownish. 

Coasts of India to the Malay Archipelago. 

L Adults, witliout cross-bars. 

1. (580 mm.) (3!^, t^'pe of Moluccas. 

CJ. hasseltu', 

2. (550 mm.) $ . Kurraclee 

3. (4(50 mm.) ^ , C. oh~ Moluccas. 

scurum Gray. 

II. Half-grown specimens, with more or less distinct cross-bars. 

A. Cross-bars witliout darker edges. 

1- 3. , (1I0~245 mni.) Tizagapatam. Capt. Mitcbeil. 

4-0. (120-340 mm. ) Madras. F. Day, Esq. 

7-9. (120-270 mm.) ' Malabar. , ,F. Day, Esq. ' , 

B. Cross-bars edge^l with darker lines or series of spots. 

1. (245 mm.) Pinang. Dr. Cantor. 

2- 3. (170 and 190 mm.) 

III. Young, with cross-bars very conspicuous and united below. 

, 1., , . (122' mm.) . ■ Malay -Peomsuk. . ' Mr. Evans. ■■ 

Afiiller .and , Henle’s t^^ical .specimen,' from Malabar, , evidently" 
belongs.'.'to', this 'species. The' discrepancies "which, tliey observe 
between 'their specimens , and- 'the '-figure:, \vhich- they' repiMuce is, 
due,, not 'to "the inaccuracy" of ■■ the latter, 'as, they .supposed, hut'^'-'to- 
its' representing: another speciOSj (viz. , (7. 


Dr. P. Bleeker. 

F. 'W. Townsend, Esq., 
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6. Chiloscyllium PLAGiosuM. (Plate XII. %. 1 .) 

Sc'ifUhmi plagimum Bennett, in Life of Baffles, p. 694 (1830). 

ScyUlmih ornatum Gra}^ 111. Ind. Zool. i. pi. xcviii. fig. 2 (1832). 

plaf/iosiim, vars. 2, 3 and 4, MiiiL & Ileiile, 
Plagiost. p. 18 (184i). 

Chiloscyllmm plaglosum (part.) Cantor, Cat. Mai. Fisli. p. 392 
(1850). 

Ohiloscgllmm mxirgaritiferiim Bleek. Xed. Tijds. Dierk. i. 1863, 
p. 243 ; Biimeril, Elasmobr: p. 329 (1865). 

CMloscyllmra indiGimiy vars. a and /I, Giintb. Cat. Fish. viii. 
p. 412 (1870). 

CdviloscylUum indieum Jord. Fowler, Proc. IJ.S. Xat. Mus. 
xxvi. 1903, p. 605, fig. 2. 

Very closely allied to C, griseum., hut with quite a different 
coloration. Dorsal fins usually shorter and more elevated, the 
length of the base of the first |- to -i its distance from the second. 
Anal usually shorter and deeper, its depth usually distinctly 
greater than that of the lower caudal lobe, its length from less 
than f to nearly -I that of the latter in front of the notch. 
Dark cross* bai*s airanged as in C. griseiwi^ but much narrowei* 
and persistent in the adult ; edges of the bars crenate ; numerous 
round or oval white spots on the cross-bars and at their edges, as 
well as on the lower parts of the body ; dark spots eithei* few, 
large, and definitely arranged in the mid-dorsal line and at the 
edges of the bars, or small, numerous, and irregularly arranged on 
head, body, and fins. 

Coasts of China and Japan to the Malay Peninsula and 
Archipelago. , , , , 


1,2-5, 6-7. (650 mill., 370-540 mill., 
12o and 245 mm.) 

Japan. 


8. (580 mm.) 

Formosa. 

R. Swinlioe. Esq. 

9.. (450 mm.) 

Singapore. 

Fisheries Exhib. 

10. (250 mm.) 

Manado. 

Pr. B. Meyer. 

11. (220 mm.) 

Amov. 

12. ,(170 mm.) 

Manilla. 

‘ Challenger.’ 

13. (160 mm.) 

China. 

J. R. Reeves, Esq. 


7. Chilosgyllium indicum. (Plate XIII. fig. 2.) 

■Squctkis mdimis Gmelin, -Linn. . Byst. Xat. p, '1503 (1788); 
Sclmekl. Bloch’s Byst. Ichth. p. 137 (1801). 

; Scfualiis/tiihermlutiis Bchiieid, Q:. 

(fkUmcyUmm' itdierctdatimi M.nlh & Henle, Plagiost. ' p. 19 
'(1841);;" Bleek.. Yerh. Bat. Gen. xxiv... 1852, ' Plagiost. p. 17; 
I>um6ril,41,'ksmobr.. p. 3'31 (1'865)'.; Kner," ‘ Xovara’ 'Fische, 
':p.^4l2:(l865).' 

Groim^^ 

Ch Uoscylluim pkymatodes Bleek. t. c. p. 21 ; Bumeril, 1. c. 
Sy)ichismus tiiherciilatus Gill, Ann. Lyc. X. York, 1861, p. 408, 
Ohllosej/IIinm indlmm^ vars. d, e, and ( (part.), Giinth. Cat. 
Fish, viii. p. 412 (1870). 

Three prominent dorsal keels. Mouth much nearer to the 
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vertical from the eyes than to the end of snout ; fold of lower 
lip coiitiiiiioiis ; nasal cirrus extending to tiie edge of nasai valve.. 
Anterior edge of spiracle vertically below the posterior edge of 
eye, Fi,rst dorstil originating above the posteiior end of base 
of pelvics ; free edge of the fin straight or convex ; leiigtli of 
base I to the distance from second dorsal. Origin of anal at a 
distance from the vei-tical from end of base of second doi*sal 
considerably greater than the length of the latter ; length of base 
of anal equal to or a little gneater than that of the low’er caudal 
lobe ill front of the notch. Pectoral extending about | of the 
distance from its origin to that of the pelvics. Head and body 
with dark reddish spots or vermiculations, soiiie of which may 
unite to form pairs of transverse stripes. 

From the Cape of Good Hope to China. 

1. (275 mill.) skill, type 

of tile species 

2. (270 miu.) type of Java. 

C. phi/matodes. 

5. (3S0 imii.) China. 

4, 5. (250 and 290 mm.) 

6. (430 mm.) stntfed. Cape of Good Hope. 

8. Stegostoma. 

Stegostomci, MiilL & Henle, Arch. £, iSTatiirgeseli. 1837, i. 
p. 395, and Plagiost. p. 24 (1841); Gilntii. Cat. Fish. viii. 
p. 409 (1870). 

Head obtuse; body elongate, compressed posteriorly. Mouth 
transverse; teeth small, tricuspid, in many series, occupying in 
each jaw a flat, four-sided area; lower lip not divided by a 
symphysial gi*oove. iJsasal valves separate, each with a ciiTus. 
Eye small ; no longitudinal fold below the Spiracles mode- 
rately large, nearly vertical, behind the eyes. Gill-openings of 
moderate width, last three above the base of the pectoral ; last 
two very close together. Fii‘st dorsal partly above and partly 
ill advance of the pelvics, somewhat larger than the second, 
which is partly above and partly in advance of the anal, which 
terminates iiiimediately in front of the caudal. Caudal very 
long; axis not directed upwards; lowei-* lobe notched posteriorly. 
Pectorals broad, with straight or notched edges and rounded 
angles./' 

A single species from the Iiido-Pacific. 

Stegostoma' T iGBixuM,. 

" Sqimki-S' dlfjrimis ''Linn. Syst. Hah p. 149'3, (17,88) 

Forst. HooL ind, p. 24, pL xiii. fig. 2 (1795). 

'■ Sqtmlm. longiccmdiis Gmeiin, t/c. p,. 1496, ■ 

I aBi 'unable to ;tm<Ierstod BrC.-Guntlier’s' .statement' ■ that the' anal 'in 'is, cut,' 
'away in this specimen. ., It is 'tmeAhe-sj^nes- was. described by G,roiiow,aslaclrin'g' 
an anal fin, but this: 'was because -he: made the very 'natural mistalve of regarding, the 
', anal fin aS' pait,,, of thevaudai, as, is evident, 'from hi'S' descriptio'n,': — *'* Xohis 
mudmi' oceufant Mni Umares^,d-m0i^-(Bqnale$^'mmexid' ... 


Groiiow Coll. 

Dr. P, Kleeker. 

Sir J. Rieliardsoii., 
Sir A. Smith. 
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S'qmhis fasetatus Elocli, Ansi. Fischej pL cxiii, (1/95); 
Seliiieicl. Blocirs Syst, Ichth. p. 130 (1801). 

Sqjlllum JieqAagonuni Hupp. Aeue Wirbeltli., Fisclie, p, 61^ 
pi. xvli, fig. 1 (1840). 

Stegostotna fasciaiimi Miili. A Henle, Piagiost. p. 25, pi. xvii^ 
(1841) ; Cantor, Cat. Mai. Fish. p. 396 (1850) ; Bleek. Yeiii. Bat. 
Gen. xxiv. 1852, Piagiost. p. 23 ; DiimeriL Eksmobr; p, 336 
(1865) ; Giintli. A Playfair, Fish. Zanzibar, p. 140 (1866) ; Kluiiz. 
Fische Both. Meer. p. 672 (1870). 

Stegostomcc carinatmn Blyth, Joiirn. As. Soc. Bengal, XTi, 
,1847, p. 725, pi, XXV. />, fig. 1. 

Squalus cirrosiLS Groiiov. Syst, p. 6 (1854). 

Stegostoma tigrimim Giinth. Cat. Fish. viii. p. 409 (1870) ; 
Day, Fish. India, p. 725, pi. clxxxvii, fig. 4 (1878). 

Three dorsal keels, as in Ckilosej/llmm mdicwm^ more proniinent 
in the adult than in the young ; adults also with a pair of lateral 
keels. Mouth a little nearer to the vertical from the eyes than 
to the end of snout; fold of lower lip broadly interrupted ; nasal 
cirrus extending to the edge of nasal valve. First dorsal rather 
elongate, gradually increasing in height posteriorly and ter- 
ininating above the end of base of pelvics ; free edge convex, 
angles rounded ; second dorsal originating directly behind the 
first, terminating above the middle of anal. Caudal as long as 
the rest of the fish. Pectoral nearly reaching the origin of 
pelvics. Young Avith broad dark biwii cross-bai's with blackish 
margins, wider than the pale yellowish interspaces ; during 
growth the bars become paler and dark spots appear on tliein^ 
whilst the dark edges of the bars break up into spots; adiilfcs 
without bars, with numerous w^ertical series of dark rounded 
spots., 

Indian Ocean ; East Indian Archipelago ; China. 

1-2, (1120 and 750 ram.) Zanzibar. Lient-Col Pbiffair. 

'3"4r, (650 and 420 mra.) . Formosa, II. Swinhoe, Esq. 

5. (BOO ram.) fid'Uig H., Sarawak. B. Low, Esq. 

6. (200 mm.) A.UL Aiastnilia. Capt- 1). Le Saiivage. 

Ill addition to the specimens listed above, on which my de- 
scription is based, there are some hmge stufied examples from 
Irnlia (Jerdr/w), Ceylon {^ool. #Shc.), and Zanzibar {Plagfalr). 

EXPLANATION OP THE PLATES. 

Plat]g XL 

Yig.l: GhUoscglUtim grueurn. ■. .. 

.,, '2. 2 ' ct, head seen from below. ■ ■ 

.■ Plate XII, . . , , 

' ''GlnhmglUmn e 

2. 5 2 gj head seen from below. 

'c,. PnATBXIiL ■ 

Fig. 1. ChiJoscglUumffriseum* 

2. C. hi^Iieum; 3«3!, head seen from above,* 25, from below. 



1 »Ci8.] 


ox A RARE OLIGOC'HiETE WORM IX EXGLAX>, 


365 


A Note on the OcciiiTeiice of a Species of I^hpmtotJiru: 
(YejdoTsky) in England, and on some Poiirte in its 
Structure. By Feaxk B. BeddaRD, M.A .5 F.E.S., 
F.Z.S., Korresp. Mitgl. d. K. Bohiii. Ges. &g. 

[Received April 28, 1908.] 

(Text-figures 76 k 77.) 

A few days since Dr. Harmer, F.K.S., was s«o as to 

fornward to me a number of worms wliicli had beeai xs«::iufc to the 
Dainbridge Museum for identification under ills following 
cii’scimistaiices : — A gentleman resident near CainhrkLge hm bored 
a. w«ell upon his property, and in the water drawn from fcliis well 
apj^eared considerable numbers of an Oligochiete which f:rores to 
befoLig to the genus described, some thirty years simce Ity Prof. 
Yfcjiiovsky, O.M.Z.SA, from examples supplied to Iiha from a 
well in Prague. So far as I am aware, that memoh is Ihe only 
on® of recent date which contains any informatioa lupon this 
worm, which appears, however, to have been originally tlescribed 
abomt one hundred years earlier from the same city, ffc k clearly 
iheii’efore a genns which is limited to underground waters ; and 
I ami not awai^e of any other record of its occurreneie saxe those 
refftrred to, and that to be communicated in the report 

to fclie Zoological Society of London. 

1 am therefore able to record the presence of this iuMrestiiig 
Liinibriciilid in this comitiy for the fost time. 

The account given of it by Yejdovskyt seems fco nme, after 
hariiig carefully examined a number of examples, of tebe living 
worm, to have included all the chief points in iis st ructure. 
There remain some minutiae in which I differ from Te|lfovsicy or 
^ suiplemeiit him. The dififerences are, I am inclined ifto think, 
dll e to a difibrence betn’^een the species. 

In his account of the species given in his great ivofik upon 
tihse OligochfetaJ, Yejdovsky figures the minute taefcik processes 
which stand stiffly out from the prostomium. T fiiul tiuit these 
piwesses are not limited to the prostomiuin— thoiigli iloiibtless 
move numerous tliere than elsevrhere, — ^but occur also ey« on the 
^ seta-bearing segments for some distance back. As I shall bring 
Toward in the sec|uel some reasons for regarding tins species' as 
beimg hitherto unclescribecl, this point maybe possibly urged as 
. among those Avhich. prove thiS' view, 

; fhe' selcjs . do .not , appear in their general arramgeineiif or form 
fco ..differ from those of Fhreatothrix pragensis^ .But iiv'o.De of. the 
which I studied.;.(text".fig.76) I found :a persisben^c^ of sefeC' 
^■■omlhe'first segment, w.hieh is at 'least ex,treinely imus,mhia*.mong . the' 

■■ ^ , Zeitsclir. wiss. Zool, Bd. ,xxYii. p. :543 (1876), ' with preliminswj? ,■ ' in earlier; 

quoted by ,Mra. ■. 

f Zeitsebr. wiss.,Zooi'Bd.'xxvji. p.o48. ■ 

"■ I Syst. 11 . M.orpbv d.'OHgocbaeten, Pra^,,188Ap, 54 ' : 
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OligoclReta. On tiie first segment of one speeinieii the venti‘ft,l 
setm were evident on both sides of the bod3x Ijiit showed an 
inequalit}' of development. On the right side there were two 
setm, blit both of them immature, the iinmatiirit}' being unequal. 
One of the setje was like the Soles de rein placement of other 
segments- It ivas complete down to the node. The othei' seta, 
ivas merely a slender short rod of chitin. On the left side of tlie 
body I oiil\’ found one nidimentaiy seta, wliich was like tlie least 
developed seta of the right side and merely a short slendei' ro<l 
exact!}' of the same form and size. 

Text -fig. 76. 



FUrcatotlirix cantahritjiensis. 

Yeirt ml pair of seta? of segment I. 

The vascular system seems to i^i'esent certain recognisable 
difierences from that of Fhreatoth^ix prageiisis described liy 
Yejdovsky, and it is really mainly by reason of this that I venture 
to create a new species for this Fh'eaMhrm from Cambridge. 
Yejdovsky has figured ^ the way in which the dorsal vessel ends 
anteriorly. It appears to bifurcate in the fourth segment and to 
give ofi* anteriorly to this point three pairs of lateral vessels 
which join the ventral vessel. 

I found in an example, studied with a special view of elucidating 
the mode of bifurcation of the dorsal vessel, a different arrange- 
ment anteriorly. The dorsal vessel (text-fig. 77) divided quite 
at the anterior end of the body, and the first pair of transverse 
'vessels uniting it, with 'the.-venti-ai, vessel .'.arose .from it some 
way behind this point of bifurcation. On the other hand, these 
t%vo lateral vessels joined each half of the ventral vessel formed 
by the splitting of the dorsal vessel some way before the latter 
united to form .the, single-. .ventral blood-i^essel.. This very: con-' 
sidemblevlifference' appears .'to 'me ■to' be quite of .specific value, 
and there is hardly room for an error so very considerable, either 
on my part or on that of the Bohemian Professor. 
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There is aiiotlier impoitaiit point in the structure of the 
vascular systeiii in which I find that iiiy species does not asnee 
with It is characteristic of tlie latter, as 

of some other Liiinbriculids. that the doi'sal vessel in t],ie intestinal- 
region gi-^^es ofi‘a series of blindly ending transverse appendages, 
whieli ai‘e contractile. Biich structures demand the living woriii 
for their, siiccessfiii demonstration. I examined several specdineiis 
with great care in order to ascertain if these characiteristie. erecal 
vascular trunks were to be seen ; and I utterly failed to see tliein. 


Text-fig. 77. 



B. Boreal vessel. [ H. " Hearts.” 1 Y. Veatral vessel. 


I cannot think that they were present in the greater part of the 
intestinal tract, where I sought them in vain. I have the more 
confidence in my ability to see these contractile appendages in 
that I recognised the network of non-eontractile vessels upon the 
gut, which Vejdovsky does not record in Fkreamhrix pmg^Jisis. 
These vessels formed a close latticje-work upon the gut, quite 
Proc. Zool. SOC.—1908, No. XXIY, 94 
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similar to that which has been described, for instance, by Stoic in 
Lophochmta whose excellent figure of the same has been repro- 
duced by myself in my ‘ Monograph of the Oligoehfeta ’ f. This 
system of capillaries w^as only to be clearly seen during the diastole 
of the dorsal blood-vessel. 

In certain other minutije of structure the present examples also 
do not agree with the species F. pragensis ; for instance, I found in 
several examples of my species that the investment of chloragogen 
cells of the alimentary tract commences in segment viii. 

Yejdovsky mentions segment xii. as being that in which this 
investment is first iri Fhreaioth'ix pragensis. Vejdovsky 

has mentioned that in the living wmrni the mouth-aperture is 
seen to be covered with ciliated cells, the cilia being in active 
motion. It appeared to me that this ciliation in my species 
extended also on to the prostomimn, but certainly not far on to that 
part of tlie body. It was in any case very clearly visible in the 
mouth and Just at its outside. This state of afiairs was, however, 
quite unrecognisable in one of the two specimens in which I 
particularly studied it. It is not very easy to miss actively 
vibratile cilia in this position, so that I am confident in my 
assertion that there was no active ciliation in one specimen. 
Whether this is a variable character in the species or was due to 
temporary cessation of movement 1 1 am unable to say. 

The nephridia of Phreatothrix are in some ways remarkable. 
Yejdovsky has pointed out that a single pair may occupy a 
number of segments. I found precisely the same extension of 
the nephridia through several segments in the examples which I 
have studied. There is, however, some difference in the earlier 
account given by Yejdovsky from the later account of the 
nephridia of Fhreatothrvx pragensis which is important, in vievr 
of the facts which I have noted in the position of the nephridia 
of my own species of Phreatothrix, In the earlier paper on the 
species (that in the ‘Zeitschrift fiir wissenschaftliche Zoologie’) 
he figures § two pairs of nephridia, a pair in each of segments vii. 
and viii., each pair only occupying its own segment, though the 
funnel of course lies in the segment in fx'ont. In the ‘System 
und Morphoiogie der Oligochaeten V|| he figures a pair which open, 
indeed, on to the viiith segment, but which extend back as far 
as the xivth. These are followed by another pair which open on 
to the xivth segment, but which extend back as far as the xxist. 
Both individuals figured are represented as sexually mature. It 
may be that Yejdovsky had before him examples, not only of 
Phreatothrix pragensis but also of the species with which I deal 
here, and which I believe to be distinct from that. 

I have myself found a nephridium on each side in segment vii. ; 

* Athandl, BoRm. Ores. Wiss. (S) vii., ( 1889 ). 

t Oxford, 1895, p. 241, fig. 41. 

X I kept tile specimen under intermittent observation for most of a morning, and 
supplieti fresk water at times. . 

| ' II PL 3ti. fig. la 
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fippareiitly these iiepliridia are confined to that segment^ with 
tlie exception, of course, of the funnels. In the following segment^ 
viz., viii,, there was another pair of rather smaller excretory 
glands. A thii-d pair of ■ the same size, or nearly so, w^ere to he 
found ill segment ix. Then followed a gap and the next, pair 
were in segment xv., extending, however, through the tivo 
following segments as well — that is to say, three in all, exclusive 
of the segment which' contains the funnel. Further back still 
■a pair of iiephridia extended through four segments which I 
have not mapped accurately. It is clear that in any case this 
species shows some difierences from I)oth accounts given by 
Yejdovsky. But the facts are not iiTeconeilable with his earlier 
account, which, as I have suggested, may refer to the same species 
which I considei* here, or may merely lend evidence to the view 
that the species varies in the number and position of its 
-iieiihridia. 

The generative organs appear to be like those of FhreatotkHx 
pragensis^ save in one respect. I have, however, examined only a 
single sexually mature individual. In Fhreatothrix pmgemis 
there is a second pair of spermathecas in segment xii. rather 
smaller than those of segment xi. I looked carefully for, but was 
unable in my species to find, the second pair. I noted the 
sperm -sacs to lie in segments xi., xii., and xiii. The sperma- 
thecfe and atiia open behind the ventral pair of setse, which are 
present and have not disappeared. This is quite in accord wfith 
Yejdovsky^s statements concerning Fhreatothrix prageiisis. 

To resume : this species from Cambridge appears to differ fioni 
that described by Yejdovsky from Prague in the following 
points, viz.: — (1) The chloragogen investment of the gut begins 
ill segment vii. ; (2) the dorsal and ventral vessels divide to 
reunite much further forwai’d in the body ; (3) there are no con- 
tractile appendages of the dorsal vessel ; (4) the number and 
aiTangement of the iiephridia is somewhat different; (5) the 
spermathecje of segment xii. have totally disappeared. 

It seems to me that we have here a considerable number of 
differences -which warmnt the erection of a new species for the 
worms from Cambridge, which I propose to term Fhreatothrix 
■'cantahrigiensis', . in accordance with Michaelsen^s views *, 
iyicho(lrih(,s m '.Possibly this second; species "with 

Iiephridia extending through a considerable number of segments 
may be regarded as furnishing an argument for reinstating the 
genus Fhreatotimx, On 'the 'other hand, inasmuch ''as''"' ..this 
character is to he foiind in species 

■belonging to a genus where ' there;; 'are no co'iitmctile 'appen'dages 
to the dorsal vessel, -“--the question of the generic distinctness of 
other Lunibricuiids is perhaps raised by the facts which I am 
here able to bring to the notice of the Society. 

^ Oligocbaeta in ^Bas TierreicV Berlin, Oct, 1900, p. S8. 
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3. On the Amphipod Genus Trisehizostoma. 
Bv E. W. Sextox. 

[Received Marcli 14, 1908. j 
(Plates XIY.-XXIP^') 


During tlie cruise of tlie ‘Huxley’ in tlie Bay of Biscay, 
August 1906, a small collection of Ampbipoda was taken, wliieb 
was banded to me by Dr. Allen^for examination. 

i^niongst tliem was a large female specimen of Trischizosionia 
mccmise^ On looking into the literature of the group tliere 
appeared to be so much confusion with regard to the two genera 
Gu&rma aiid Tf kchimstoma^ that a thorough revision, has l^eeii 


necessary. , 

To those who so kindly assisted me in this, my best thanks 
are due : to Prof, G. 0. Sars for his gift of a co-type of 1\ raselm; 
fo Dott. A, Bella Yalle for sending me his series of preparations 
■d'Gtierma nicceensis ; to the Rev. T. R. R. Stebbing for permitting 
me to see his (as yet unpublished) manuscript on the S. African 
Lysiaiiassidie, containing the desciiptioii of a new species of 
TriscMmstofiiaf; to Mons. E. Ohevreux for his information con- 
cerning his specimen of Guermella nicceensis \ to Dott. A, Brian 
for his paper on a specimen from the Gulf of Genoa ; to Mr, W, 
M; Tattersali for his kindness in forwarding all his specimens 
to me as soon as he heard Iwvas engaged on this paper; and to 
Dr, Caiman foi‘ much assistance and for revising the manuscript. 


I. Historical. 

The first specimens of this genus were taken at Xice by the 
Rev. F. W. Hope and sent by him to the Director of the Naples 
Museum, Dott. Achilie Costa, to he described and added to the list 
of Crustacea then being prepared for publication in the ‘ Fauna 
del Regno di Xapoli ’ (2). 

The description was written by Costa in 1853, a new genus 
Gtiermia, Hope, being formed, and the type species, Guerinia 
niccemisis figured, and was published at once with an account 
of two other cmsUceans, under the title of “ Tre nuovi 
Crostacei disooperti dal Rev. Gugh F. Hope ” (1). The description 
was published again, later in the same year, in the ‘ Fauna.,’ but 
the plate, although alluded to as plate vii. in the text, was 
' ; omitted, ^ 

^ ^ ;7':' OoSta reeiorckd the specimens m pahasitio on vaiious fish, sopra 
, '.nhd sqpalo e sul merlmzO ordinaHo/' to which they were clinging 

\ f tMe to artiel% 'C^ted Waw (20),. 

the this beeii 

\ in thfit of Rk i/* foyth 
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by the strong claws of the first gnatiiopods. The figure, given ' is 
that of a femah^y 25 mm. in length. 

In I860. Axel Boeck published his ‘ Observations on the Kor- 
wegiaii Aniphipoda ’ (3). • In this work he added a new tribe to 
the three already established primary divisions of the Aniphipoda. 

This tribe, Frostoinatce, was created for the reception of a new 
and remarkable forin,” IViscMzost&ma, which Boeck regarded as 
a tiaiisition between the Hyperidje and Ganiinaridse, resenibliiig 
the former in ■ the structure of the ' head, the eyes, ■ the anteniue, 
and the abdomen, and baying much in common with the Gam- 
inaridje, especially "with the family Orchestidai, and the genera 
Opis ixml A7ionj/a\ 

The Prostcmiatm contain only the one genus Trischizostorna (so 
named by Esmark, who first distinguished it, from the trifid tube 
formed by its mouth organs) with the type species T. raschii^ in 
describing which Boeck specially notes the peculiar structure of 
the first gnatiiopods. 

The specimens described by Boeck, tin^ee large females, were 
dredged by Prof. Easch at “ Havbroen,” a bank 20 miles off the 
west coast of [Norway, in 100 fathoms. 

In 1862, Spence Bate in his British Mnseiini Oatalogue (4) 
■described and figured Giteniiia the genus 

Guermia in the subfamily Fkoxkles of the Gammaridas, between 
the genera Lafystius and Lepid<tctylis, He adds, “ For the 
description of this animal I am dependent upon the accuracy of 
the Eev. Mr. Hope’s figure in the pamphlet quoted (Three New 
Crustacea, Fauna of Naples) ” ; but both the descriptioh and the 
figures, though evidently copied from Costa’s, are inaccurate and 
misleading. For instance, in describing the second gnathopod, 
Costa states that it ha.s one joint less than the normal number, 
being entirely withbxit a nail,” and further, that “ the fifth and 
last (article), which represents the hand, is the shortest of all, com - 
pressed, narrow at the base, dilated inf eiiorly, where it is flanged 
Mvith stiff hairs which ihetease in length towards the anterior 
angle, the longest being twice the length of the hand ” Spence 
Bate gives the normal number of joints, applying Costa’s descrip- 
tion of the hand (propodos) to the nail (dactylos) thus- — “ pro- 


podos very small : dcictylos triangular, dilated, compressed, 
fiattened at the apex, fringed with long hairs.^' In order to bring 
rhe figure into agreement with his descidption lie has emplmsised 
the line hy which Costa indicated the articulation of the last 
joint, so making it appear as another very small joint and calling 
it the “ propodos.” 

In 1865, Lilljeborg (5) publish^.' two papers ontheBysianissina, 
tlie Ly$mnmsa m Fn^liish, and the “ [pidrag 

till Kannedomen ” in Swedish. , pi^ieally the »®ie 
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Blatter. In tiie table given of tbe Gaminaricbe, lie brackets to- 
gether as closely reiatecl ^SSnbfamilia 4. Fhoxhta (Piioxides,. 
Bpeiice Bate), and Subfamilia 5. TTlscMzostomaibm (Prostomata* 
A. Boeck) ” — partes oris appeiidiculares .non tubiforiiies ’’ in 
Fkofema. and “ tubiformes” in T-nscMzostoraatim^^ 

In 1867, Costa again refers to Guerhiia in the catalogue of tlie 
Crustacea sent to the Paris Exposition (6) and gives the plate ^ 
promised but not included in the tFauna di Kapoli.' 

In 1 870 Boeck published his ‘ Crustacea Amphipoda Borealia ’ (7 ), 
a synopsis of the larger treatise then being prepared for the press. 
Ill this work he alters his previous classification of the group, 
the former tribe Frostomatce being reduced to a family of the 
Gammaridffi. The diagnoses here given of the family Frosto- 
rmiidce with its one genus TrucMzostoma and one species 
T. raschii are repeated in the later work, ^ De Skandinaviske og 
Arktiske Ampliipoder' ( 8 ), wliere Boeck again emphasises the 
resemblance to the Hyperina, and to the 0)'chestidce and LysimuiH- 
among the Gammarina. 

Boeck records the captime of several specimens, all females, by 
Storm, in the Throndhiemsf joivi, ‘‘ parasite on a shark ” — lengtii. 
from rostrum to telson of the largest specimens 25-30 mm. ; and 
of “one very young one” taken by himself trawling in the 
Cliristiaiiiaf jord, at the depth of 60 fathoms. 

Sars in the ‘ Oversigt af Gorges Crustaceer,^ 1882 (9), follows 
Boeck’s classification, giving under Tribe II. Gcmmiarina^ Earn, I. 
Trischizostowkkej one genus, TriscMzostoina, one species, T, I'mchii. 

In 1885, Cams in his [ Prodromus’ ( 10 ) places Gm7d7iia in the 
subfamily of the Gammarida^ between the genera 

,Lilljehorgia Sp, Bate, and (Fabr.) Sp. Bate. His 

description appears to be a literal translation of Spence Bate s 
■ definitions (4). He notes : G*'. nlcmemsis as peculiar to the 
M:ecliterranean fauna. 

,, In', 1886., Bovallius :(11) established, a iiew tribe ■ Synopideetj . 
intermediate .between Gammaridea- and Hyperiiclea, in .which he ' 
placed the fmiilr Triackkostowiatidce. He gives full desciiptions 
and figures of the. adult female and a young male (5 mm. in length) 
of TrmcMzosioma nmcML ..The peculiar aspect of., the 'first 
gnathopocls he discovered to ■'be- d.ue to 'torsion in. the' adult, being' 
wholly absent in the young-form'. : 

About 20 young specimens were taken by Bovallius in July 
1871 at Tj^t^, I7orway, 20 miles south of the Polar Circle, in 8*0 
fathoms; in July 1880 he found some adult females, “parasites 
on, or in company with, an Asterias ” in Hardangerf jord, S. W. 
Norway, in 2r50 fathoms, the lai^est of these measuring 22 mm. 
H© mentioiis Capt. Collin as having obtained specimens from the 
WMt coast of Novaya Zemblya. 

Stabbing in 1888 (12), in his introduction to the ^ Challenger ' 
Amphipoda, p. xix, wilto : “ A connection l>etween the Hyperina 
' apd the By»iiassid» has already .been indicated by Boeck, wlio 
'' pkeed the fahtily ' at the head of the Gammarina,. 
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ill immediate sequence to tlie Hyperina because of the agree- 
ment which he considered to exist between that family and the 
Hyperidie and Orchestidje. The PrOvStoinatidie are in close 
relationship with the Lysianassid^ and might, in my view, well 
be included in the older family.” Stebbing was the first to per- 
ceive the great resemblance between the Mediterranean and 
ISTorwegian forms, and says (p. 272) of Guermki maeensis : ‘‘ It is 
beyond doubt, generically, perhaps also specifically, identical with 
the later Trischizostoma rasckii Esmark Boeck, 1860 ” ; and 
again (p. 321) of Trischizostoma , “the genus, at least, is assuredly 
a synonym of Guerhiia Hope & Costa.” 

In 1890, Sars (13) demonstrated clearly that Trischizostoma is 
a true Lysianassid, basing his conclusion on the structure of the 
oral parts, anterior antennse, posterior gnatiiopods, and the bi- 
articulate 3rd uropod, and pointing out that “the urosome, which 
Boeck considered H}q3eriidean in character, essentially differs by 
being divided into three distinct segments.” He, therefore, 
places the genus in the family Lysianassid^e, giving detailed 
descriptions and figures of the adult female and the young form. 
In the summers of 1890-91 Sars obtained several specimens, all 
females, most of them ovigerous, in the Thi'ondhjemsfjord, on the 
common black dogfish {Spinax niger). The larged measured 
28 mm. 

Bonnier in his discussion of the “ Lysianassid es ” (14) 1892, 
refers to the difficulty of differentiating between the various 
genera, and suggests “des diagnoses court es hasees sur les 
veritables differences morphologiques de la structure des somites 
et leurs appendices, ou des clefs dicliotomiques permettant 
d’arriver an genre et a Fespece parl’exameii dhm petit nombre de 
caract^res, sans avoir a comparer une a une les descriptions et les 
figures des nombreiix types qni constituent la famille des Lysianas- 
sides.” He first gives the characters common to the family, and 
then proceeds to characterise the different genera according to the 
striictime of the 1st maxilla, the maxilliped, the 1st perseopod, 
the telson and the antennule. The 1st maxilla in particular lie 
considers useful in characterising most of the forms ; for example, 
the four genera, Trisckizostoma^ Acidostom€i^ Acontiostoma^ drad. 
AmaryUis are at once distinguished from the rest by the modifi- 
cation of the maxillary palp. He discusses at length the con- 
clusions of Bovallius (ll) and Sars (13), agreeing however entirely 
with Sars,' ' 

In 1893, Della Yalle (15) in. his/Sistematica Vgives 10 sub- 
orders of the Gammarina, the tenth, Lysianassidge, iBcluding the 
two genera-^ Guerhia ' ' and Trisekizostoma. . , ' On ' „ p . : 7 7 0 " he' ' points, 
out that the essential characters for distinguishing the Lysianassid 
genera are — the peduncle of the anterior antennas ; the mandible ; 
and the posterior gnathopod. In the table following, Ouerhta 
and Trischizostoma (placed in , close relation to Amaryllis and 
Amdostoma) are defined thus : “ Nei gnatliopodi anteriori delF 
adulto Farticolazione del 3®, 4^, e 5^ articolo t tale che il margine 
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tlie female lias been published hitherto. The figure given by 
Costa, is evidently that of a female, but his specimens cannot lie 
traced. The last mention of them is in the " Aiinuario ’ (6^), 
where they are referred to as forniing pait of the Collection of 
Chiistacea sent to the Paris Exposition, 1867. The method of 
preservation is described, the specimens being dried and mounted 
ill glass cells. 

Though the geographical range of this species is wide, the 
specimens taken have been few in number ; Costa's specimens 
the three males described in Prof. Della Yalle’s work (15) ; a 
female from the Gulf of Genoa ; two females from the Bay of 
Biscay, one taken by the ‘ Priiicesse- Alice/ and one by the 
‘ Huxley ' : and Mr. TatfcersalFs six specimens, all from the 
’west coast of Ireland, three females and three males. Thanks 
to Mr. TattersalFs kindness in permitting me to examine these 
last and to dissect a male specimen, I have been able to satisfy 
myself that the oral parts taken by Della Yalle as characters 
to difiereiitiate the genera Guerina and TriscMzostoma are 
really identical in structure in both forms. The first maxilla, 
in particular, which he describes as lacking the inner plate, 
and w’itli the palp reduced to a small and simple tubercle, 
will be seen to possess not only the inner plate, but a minute, 
distinctly bi-articiilate palp (PI. XY. figs. 1 & 2). These struc- 
tures, hoivevei*, are so exceedingly fragile and pellucid as to 
render dissection very dilficult. The little leafdike palp arises 
in a .small hollow inside the margin of the outer plate, and sets 
out at right a.,ngles to it ; ' when mounted for. the microscope the- 
weiglit of the cover-glass is quite sufficient to depress it into 
the hollow, thus giving the effect of a little tubercle. 

The description of tlie male is. taken principally from the Irish 
speeiiiien, 21%o iiim. in length;, that' of the female from the 
‘.Huxley ’ specimen, 23 mm. in length. All the ineasiireine.iits are 
taken in tlie same way, from the tip of the rostrum to the tip of' 
the telson, along' the medio-dorsal line. 

There is little difference ' between the vsexes, the principal dis- 
tinguishing characters being found in, the anteniife. 

The Inttgmnmi is, very characteristic, .having the appearance of' 
pitting” ; under a high power each- little ,pit is seen to be irre- 
gularly six-sided, and fringed with sharp spines (PL XIY, fig. 2). 

' The ifeacl, is much 'deep-er than the -perieon,, about as- long as 
■ deep; 'rostrum ' broad, apieally . rounded, curving right' over the 
: bases of. : the- superior a-utenme.' . .'The, head, is longer than, the- 
, first segment of the per?eon-(2*5 mm. to 1*5 mm.), about as -long 
■as' the first .segment: and -.half' the -second'-. -. Eyes large, dark browui' 
in colour, the pigmented'- masses on ea-ch side numbering, not less 
than 60 ominatidia, ax*m.nged. ■. in ■ eight or nine' transverse 'iws,' 
with an irregular row of. smaller .u,npigmeiit,ed ommatidia -entirely 
surrounding the pigmented.. 'masses, and meeting ,, -in, "the., medio- 
dorsal line. 

— The 1st segment is the longest; the 2nd, 3rd, and 
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4th a, re shorter and snbequal ; the 5th is smaller again ; and the 
6th and 7th are the shortest of all and subeqiial. All, except the 
first, are prod\iced at the posterior angles and rounded . 

Side-jylates , — About half as deep as the body (see per£eopod figs, 
for the correct proportions. They are not well represented in 
the figure of the whole animal owing to the immense distensioii 
of the ovisac forcing them out of the normal position). The 1st 
is small, triangulai*, almost entirely covered by the large 2n(L 
This side-plate is the largest of all, greatly dilated inferiorly and 
produced forward, posterior margin straight. The 3rd is almost, 
as deep as long, with the anterior distal angle produced forward, 
posterior margin straight, inferior margin rounded ; the 4th is 
similar, but smaller ; the 5th and 6th successively smaller, 
infeiTorly bilobecl ; the 7th is the smallest, suhquadrate. . 

Pleon. — First three pleon segments snbequal, large, equalling 
the first perJBonal segment in length. Epimeral plates large and 
rounded, the 2nd and 3rd with a lateral cariiia which in the 2nd 
terminates in a, denticle a.t the postero-kteral angle. The 4th 
segment is deeply depressed dorsally ; the 5th is shorter than the 
4th or 6th ; the 6tli is depressed dorsally and emarginate for 
the insertion of the telson. 

Superior Antenna. — Female (PL XIY. fig. S), The first joint, 
of the peduncle is as long as the two following taken togethei*,, 
broader than long, with a fxinge of about 24 of the so-called 

auditory sete ” around the distal posterior angle, and 8 smaller 
similar setae in a, cluster on the proximal posterior margin. 

The frimary Jlagelhcm consists of one long broad Joint and 
eight small. The 1st joint neaily equals the peduncle in length 
and is as long as the eight small joints taken together. It carries 
on its inner surface two longitudinal bands of laminar hyaline 
filaments (see fig.), about 38 transverse rows in each hand. The 
2nd joint widens distally and is furnished at the inner posterior 
angle wfith a long, rigid, slightly curved spine reaching to the tip 
of the flagellum; the 3rd has a similar but shoiter spine inserted 
at the outer anterior angle. The 2nd, 3rd, 4th, 5th, and 6th 
joints are ail fringed on the inner margin with a row of small, 
stiff*, curved seta, deeply inset ; the apical joint is tipped with two 
long stiff setce. 

The mcessory flagelhmi is inserted anteriorly in a deep ernargi- 
nation of the peduncle and is composed of one long laminar joint 
and two small ones. 

The number and proportions of the joints a ppear to vary with 
the age of the specimen. ■ The' pHuxley'’ specimen, just, described,,' 
and one of the Irish specimens, 20*5 mm, in length, have each 
nine joints in the pii many flagellum, with the first joint cylindrical 
and; swollen. The' other' two 'Irish specimens,' 20 'mm. and 22 mm. 
respectively, have eight joints, the first joint much more slender, 
'and'„incurved 'like, that, of .'the male, and' the' accessory 'fiageU'imi 
much ■ longer ■ ' in proportion . " These two, females' ■ ' appear ' , to : be- 
younger ' than.'the' others~~-the.,'c}aw.s and .spines .are ' m'ueh '.less ’Worn... 
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Jkile (PL XI Y. figs. 4 k 5). — This antenna is much longer in 
the iiMile tlia-ii in the female, measuring 5 invn. in a specimen 
21 “5 linn, in length, as compared with 3 mrn.in a female specimen 
of 23 mm. 

The ;pefl uncle is not so long as in the female. First joint 
nearly twice as long as the 2nd and 3rd taken together (measni‘ed 
along the inner surface) with the ‘Lruditory seta^ ” as in female. 

The primarj/JagelImn consists of nine joints. The 1st is half as 
long again as the others taken together ; it is incurved and 
covered on its inner surface 'with dense masses of the long sensory 
filaiiients. The six following joints are narrow proxiinally, 
wiflening distally, and carrying on their inner margins fiinges of 
the small, stifi*, curved seta?, the 2nd and 3rd having the long 
i-igicl, outstainling spines as in female, and the 5th., 6tli, and 7th 
each wiith a caleeolns. The 8tli and 9th are slender and cylin- 
drical, the 9th tipped with one long stiff bristle, one long seta and 
-one small one. 

The accessorjpilagelkim is much smaller than in the female, not 
reaciiiiig to lialf the length of the first joint of the primary. It 
is composed of one long lanimai* Joint, one small joint slightly 
constricted in the middle, and a minute apical joint. The 1 st joint 
has four small sette inset on the distal margin ; the 2iid one 
“ auditory ” and one simple seta ; and the terminal joint has twn 
of the “ auditory ” and two or three simple seta?. 

Inferior Antenna. — Female (PI. XIY. fig, C>). The 1st joint of 
the |)ediiiicle is produced posterioily downwards in a thick laminar 
lobe ; it is' liollowecl behind, and in this, hollow lies the small 
2!Mhjoiiit with itS' large antennal cone ; the 3rd joint is small, as 
wide, as long;, the 4th is more than twice the length of the 3rd ; 
tlie' 5th is not as broad as 'the 4th. and -very slightly longer. 

Setce,— The first thi*ee joints carry no seta?. , The 4th is fur- 
.'iii-shed , on the posterior margin with seven long auditory sefee 
proxima^lly and one .at the di.stal angle ; with eight tufts of small 
setce' , on the. anterior margin. ' The 5th has twelve of these tufts 
along the anterior margin, and a fringe around the anterior angle ; 
with one small .seta at the posterior angle. ' , 

; The jkigeUum'coTisists of 29. joints, the--first .the largest * 26 of' 

. 'these -are short, wider than long, decreasing graduall 3 r in size, 
'■each 'with a, row- of sete inset anteriorly above the distal angle ; 

■ the three te'r,in,iii'al joi.nts are 'very slender, cylindrical, the apical 
. havin.g one long- stiff- bristle 'and one audito,ry seta. 

, . In, the 'Irish, specimens the . propoiiions of the joints of ', the 
peduncle are the sime as descried above ; the number of joints in 
the flagella vary — the 20^5 mni. specimen having 27 ; the 20„min. 
liiuiiig 20 ; and the 3rd specimen of "22 mm. with 22. 

3Iak (PI. XIT. figs. 7, 8, 9). The first two joints of the pedimcle 
as in female ; the Srd a little longer ; the 4th twice the length of 
the 3rd : the 5th as long as the 3rd and 4th taken together, more 
slaider than the 4th, mmrow proximally, slightly curved, with 
the anterior margin concave* 
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The first three joints are without set^e. The 4t]i hiiis 
twelve auditoiy setiB on the posterior margin (fig. 9)^ eleven prov- 
iniailv and one at the distal angle ; anterioiiy it is provided witli 
nine groups or rows of small sette set traiisverselv on the inaigiiiy 
with one auditory and one small seta at the distai angle. Tiie^otli 
joint has one auditory seta at the posterior distal angle ; and, on 
the anterior margin, eleven of the small transverse rows of setre. 
with a fringe of setre and one auditory seta at the distal angle. 

The flageUimi is half as long again as the peduncle, filiform, 
much more slender than that of the female. It consists of 38 
small joints ; the first with the posterior margin shorter than tlie 
anterior, and the others with the anterior angle a little produced 
downwards, giving an oblique look to the articulations. The first 
25, subequal in length, gradually decrease in width, the following- 
joints being longer and narro-wer. Each joint bears anteriorly a 
little bunch of set?© at the distal angle. There is a calceoliis on 
each of the first three joints, then one on alternate joints to the 
35tli, the caiceolus (fig. 8) being set on a little protuberance above 
the bunch of seta?. The first joint also bears a large “ Eheich- 
zapfen.” The three terminal joints are exceedingly slender, the 
apical one tipped with t\vo seta?. 

In the second specimen, 21-5 mm. long, the flagelluin is twice 
the length of the peduncle and consists of 40 joints, the teiininal 
four very minute and without calceoli. The first four have each 
a caiceolus, after wiiicli they occur on alternate joints to the 36tin 
The third specimen, 20 mm, in length, has lost the tips of both 
antennie ; 33 joints still remaining on each. 

Oral PARa\s. — Up 2 Mr and Loioer Lip>s (PI. XI Y. figs. 10 & 11). 
The upper lip is elongate, deeply holloW'ed, apex entire and pro- 
duced foiwvarcl. The lower lip is divided at the tip into tw’o 
lobes, with a minute pellucid structure betw^een the apices. 

Mandible. — Female (PL XIY. figs. 12 13). The large basal 

portion carrying the palp is produced foiwvards in a laminar 
process, with truncate cutting-edge, feebly spatulate, no molar. 
On the inner surface distally are three .spiimles. 

The. 1st joint of the palj} is very small; the 2ncl large, about 
six times as long as tlie 1st, broad, rounded anterioiiy, carrying 
along the distai half of the anterior surface inside the margin a 
row of 25 long, curved bristles, with plain shafts and minutely 
serrate hips. The .3rd: Joint is lanceolate, as long ns,, the 2nd, 
but only half the wfidth, with 1 7 long bristles on the anterior 
margin of the right mandible, 18 on the left mandible. These 
bristles are plumose for half their length and curved, the distal 
three being more widely spaced, .'smaller and more curved ..than the 
others.. ' At ■ the : .apex of' the ' joint, -set at a dijfierent . angle' fro,m' 
the 'others 'and from ,, each other,. are' hwo 'bristles, 'the apical. one 
half "the length 'of the other, which" is '.'the longest on.' the ' .palp; 
the ','sliafbs .are .dentate. .on. either . side, and ' the ■ tips .are'..lo'ng, ..stifi'" 
and finely, .plumose." " The..- greater part of. the' Joint, is ...thickly 
coveied" ..with fine.'.transparent'fiat 'spines', . 
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Male (PI. XIY. fig. 14). The apex of the front part of the trunk 
is more spatiilate than that of the female. The proportions of 
tlie joints of the palp vary a little also, the 3rd joint being slightly 
longer than the 2iid, which is more elongate in form than thah 
'Of the' female. The row of bristles on the 2iid joint commences 
lower clown the margin ; in the right mandible they numljer 34 
•on the 2iid joint, and 27 on the 3rd ; the left mandible having 
31 on the 2iid, and 26 on the 3rd. The numbers appear very 
variable. In the Mediterranean specimen examined they were : 
right mandible 37 and 26 respectively ; and on the left 30 
>ancl 25. 

First Maxilla (PL XY. figs. 1 k 2). — The oiitej * plate is elon- 
gate, with five strong claws aphcally, four much curved, and 
seiTated (see fig. 1, detail). The plate is contracted below the 
apex and again at the insertion of the palp. The small pellucid 
inner plate is of very delicate structure, unarmed. The pal]) is 
bi-articiilate, minute, set in a hollow and united along its length 
to the inner surface of this hollow, the laminar leaf-like second 
joint being twice the length and breadth of the first. 

Iliere is practically no difference between the sexes, except 
that the first maxilla of the male is longer than that of the female 
'and the apical claws are longer. 

Secoxd Maxilla (PI. XY. fig. 3). — Slightly larger in male 
than in female. Inner plate small, tipped with one setiiie ; outer 
plate broad and rounded distally, hollowed underneath, with three 
setiiles on the apical margin and one on the inner side. 

Maxillipeds (PL XY. figs. 4 & -5). — Female. The basal joints 
deeply curved ; the 2nd joint of the one maxilliped fused with 
tliat of- the ojrlier for nearly three quarters of its length.' Inner 
plates' fairly large, narrowing apically, unarmed. ' Outer plates 
extending beyond the distal margin of the first joint of the palp ; 
large, unarmed except for one or two microscopic setiiies. - 

The 1st joint of the palp is large and broad; the 2nd short, 
wide'ning a. little distally, with 'one seta at each angle ; the 3rd is 
the ],argest of all (measured along the outer margin), lightly 
■curved, with 'Seven transverse rows of strong bristles on its .under 
^surface .(see' detail, fig. 5),, and'' two' set?e 'on, the inner distal 
-margin. Distally the' -under surface' of the Joint is covered, with 
•a spinose ''armature similar to .that of the .mandibular palp. ' The 
■4ti'i -Joi.-nt is - s'libeqiial in -length to the '2nd, naiTow and . unarmed, 

/ The Imsal 'portion.' and" plates, are' the same as,- in the 

.' -female,; but the' proportions of the joints of the. palp vary. ' 

Hie 1st joint is the ' longest ; the-'.2nd :the' sho-rt-est,'- with, one 
seta on its inner angle and. twm clusters ..of the long bristles.distally 
on tlie outer margin ; the-' 3rd- joint '-is - slightly shorter - than.- the' 
Ist, curved, densely setose .on. its' 'un.der' surface, with -about 'ten 
transverse rows of long bristles ; 'the- 4th joint is subeqiial to it 
in length, but only half .its width ■ and-'-imaim-ed. '. '. ' ■ ■■ 

First GxAthopod (PL XY. figS; 6, 7, k 8) very powerful, with 
the chitinous margins of extraordinary thickness, and loiigi- 
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'tiidinal ridges of cliitin on all the free joints. The 2ii€l joint is 
very long and curved ; the 3rd, 4th, and 5th are siiheqiial, the 
3rd and 4th continuing the curve of the 2nd ; the 5th with a 
longitudinal ridge produced to a point on each side of the articu- 
lation with the 6th (see fig. 6). The 6th or *• hand ” is usually 
carried as in fig. 6, immensely swollen, with the inner side (fig. 8) 
rounded and more swollen than the outer (fig. 7). The palm 
liiargiii is bordered with strong, inciuwed, mobile teeth, 15 in 
number, each with a tiibei'cle behind (see fig. 8, detail), and with 
five long, slender, mobile spines above the margin. The hand 
has the deep groove or channelling described by Costa, ^nina 
scanalatura nella faccia esterna,” into which the acuminate tip of 
the long claw fits. At the prehensile angle, on the outer edge of 
this groove is a very long, mobile, curved spine, with a small one 
beside it, each with a tubercle posteriorly, while on the under 
edge are two medium-size spines, one larger than the other ; all 
four spines are provided small flagella. The powerful curved 
clatv or “ finger'” is very long, longer than the palm margin, with 
T2 or 13 minute sensory setules along its inner surface. 

The only difierence between the sexes is — in the male the hand, 
while equally broad, is slightly longer than that of the female, and 
the palm margin is provided with more spines. 

Females. In the ' Huxley’ specimen, 23 mm., the width of the 
hand is 2*5 mm., with 5 long spines and 15 small teeth on the 
palm margin; hand figured (fig. 7). Of the Irish specimens, 
the first 20’5 mm. long measures 3 mm. across the hand, with 5 
long and 16 small teeth, hand as fig. 6; in the second specimen, 
20 mm., the hand measures 3 mm., 5 long and 18 small teeth, 
hand inverted ; in the thix'd female, 22 mm., the hand measures 
2*75 mm., 5 long and 18 small teeth, hand as fig, 7. 

Males. In the specimen figured, 2T5 mm. in length, the hand 
measures 3 mm., 6 long and 19 small teeth (fig. 6). The second 
specimen, 2T5 mm., is exactly similar; the third of 20 mm. 
length measures barely 3 mm. across the hand, 6 long and 18 
small teeth, hand carried as in fig. 6. 

Second Gnathopod (PL XYI. figs. 1, 2, 3, 4, & 5). — The 2nd 
joint is very long and slender, curved, widening distally; the 
is rather more than two thirds the length of the 1st, longer 
than the two following taken together, laminar, the distal half of 
the joint wider than the proximal ; the 4th joint is small, iiaiTOW 
pimimally, twice as wide at the distal end, rounded posteriorly, 
with the posterior margin twice the leixgth of the anterior ; the 
5th is longer than the 4th, ovate elongate, narrow at both 
extremities, considerably expanded posteriorly ; the 6tli bends 
backward towards the 5th, almost discoidal in shape, as wide as 
long, very narrow proximaliy, but expanding both anteriorly and 
posteriorly. The 7th joint or claw is veiy minute, set trans- 
versely in the middle of the distal margin of the 6th, so that the 
point of the claw impinges against, the under surface of the margin. 
It is completely concealed by. the'' dense masses,, of ' sete, .which ;'is,. 
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110 doubt, tiie reason why it escaped detection by Costa (2) privo 
adktto di imgiiia"). 

Aefce.—Tlie 2 iid 4 3rd, and 4tli joints each carry a seta at tlie 
posterior distal angle ; the 5th is covered on the anterior and 
posterior surfaces with dense masses of delicate, hyaline, sensory 
hairs (fig. 4), with a. fringe of long jointed set^e at the anterior 
ang'le, and four clusters of the same along the posteiior margin 
(for detail see fig. 5). The 6th joint is thickly covered with the 
li valine hairs, with a large luimber of the jointed setfe anteriorly, 
increasing in length to the anterior angle, the longest being' 
twice the length of the joint ; the posterior angle also bears a, 
cluster of shorter, jointed sette. . These ^^lyaline hairs*’ and 
jointed setce ” are peculiar to the 5th and 6tli joints ; the 6ti:i. 
joint having yet another kind, stifii curved, and serrate, similar 
to that figured for T. raschii (PL XX. fig. 3). A cluster of about 
four to six of these is to be found on each side of the claw, and 
three just beyond its tip. The claw itself is denticulated on its 
under surface, and the portion of the niargiii against which it 
impinges is thickly dentate (fig, 2). 

Per*eopoda. — B ranchial vesicles occur on all the pera^opoda, long 
and much pleated on the first and second, shorter and more 
divided on the three posterior pairs. Incubatory lamella? a, re 
attached to tlie first three, as well as to the second gnatliopod. 
The sixth joint of each pera^opod is produced over the base of the 
claw, in two delicate transparent plates, or dactyioptera ’’ (see 
Spence Bate, 4. p. 317), with pectinate margins (PI XYI. fig. 6). 
•The tactile spines of the peiteopoda and ui’opoda are of similar con- 
'Striiction. Each consists .of a stout- shaft, blunt-tipped, carrying 
■.subapically a slender fiagellum (ef, PL XYII. fig. 3). 

, Eibst PER-nopoi).^ — Female (PL 'XYI. fig. 7).' 2nd, .joint long, 
a little longer than - the two following taken togetliei'v expanded, 
x-ather . iiaiTOwed proximally; 3rd., very small; 4th long, a little 
dilated anteriorly, 5th subecpuil to the 4tli in length ; 6th' longer 
than the. ,5tli, narrow ; the 7th. or claw moderately curved, about 
half the length of the .6tli. ■ ' 

The '2.nd and 3rd .joints, each carry one seta at the 
posterior -angle. . The 4tli has,. anteriorly, .one sni.a.11 . seta and one 
.large .spine .at- the distal angle, with three seta?, along the poste- 
rior margin and :';one:. at'- the a.,ngle.. ..The 5tii has two.'sefie at the 
anterior. '.angle';' one at the.. posterior, and four along tlie .niargiii* 
.'The ' 6'th ha.s one small, 'seta at' 'the anterior angle ; .the posterior 
margin is dentate, with seven- strong sefee inserted at intervals 
along it. The claw is -provided ' with, eight '..denticles, on .the 
"proximal half of the inner margin."- 

2nd and Sitl joints'-as- in the female, ;.4th''and\5th' slightly, 
longer, the 6th and Tth distinctlylonger, Than in' the, feaiale.- ,. 

.S'cfir Til© posterior margins of the 4th and 5th have each one 
seta more, and the 6th two set®© more, than the female ; the 
posterior margins of both the 5th and the 6th are dentate ; the 
claw with ten denticles. 
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Second Per/Eopod. — Female (Pi. XYI. fig. 8). Yery siiiiilar to 
the first perteopod, but with the 2nd, 3rd, 4th, and 5tli joints 
slioi'ter ; the claw is equally as long ; the 2nd joint a' little more 
expanded than in the first perfeopod ; the seta? on tlie joints iniich 
less in number ; claw without denticles. 

Mcde. 2nd, 3rd, 4th, and 5th joints as in the female ; 6tii and 
7th longer. 

Setce as in the female. 

The Third Per.eopod is the shortest of all. 

Fe-rrude (PI. XYI. fig. 9). The 2nd joint long, broadly oxal, 
anteriorly rounrled, posterior margin lamina rly expanded and 
produced a little downwards, widest proximally. The 3i‘d small ; 
the 4th and 5th practically subequal, the 4th a little dilated 
posterioiiy. Tlie 6th is nearly as long as the 2nd, narrow. Claw 
moderately curved, nearly twm thirds the length of the 6tli. 

Set(£,-~-The 2iid joint has one minute sensory setule indented 
in the middle of the posterior margin and three in the ante- 
lior margin, with one large spine at the anterior angle. The 
3rd carries one spine on the anterior angle. The 4th has one 
spine and twm or three of the sensory setules posteriorly ; with 
four spines on the anterior margin and two at the distal angle. 
The 5tli lias three on the anterior margin and two at the angle. 
Tile 6tli is provided posteriorly with three minute setules and 
anterioily with five spines. The cla^v is appai'ently without 
denticles. 

The branchial vesicle extends to the distal margin of the 5th 
joint. 

Male. The 2nd joint is as long as the 2nd and 3rd taken 
together in the female, with the anterior margin lightly concave ; 
the following joints a, little longer, the 6th. decidedly so. 

SeUe--A^ in the female, except that the 6th is furnished with 
a few scale -like spines on the anterior distal angle, and the claw 
bears four denticles. 

Fourth (PI. XYI. fig. 6, PI. XYII. fig. 1). 

2nd joint long, lightly concave anteriorly, laminarly expanded 
posteriorly, and a little produced downwards ; the 3l‘d small ; 
the 4tli and 6th subequal to each other in length ; the 5th shorter 
than the 4th or 6th ; 7th half the length of the 6tli, 

Seim , — The 2nd joint lias one minute- sensory setule inserted mid- 
way on the, posterior margin and 'one spine at the anterioi’ angle. 
ThO' 3rd carries one at the anterior angle. The 4th has four ,oii 
the margin, and one large one at the angle posteriorly ; %vitli four 
at - tlie - anterior angle and. ■' six on the' m'argin, - two ' of these .■ being. , 
inserted in the same’ indentation, 'one -little behind 'and below 
the, other,' an; arrangement chamcterivSticof ■ the, hinder peraopoda. 
The '5th carries: two of these -pairs;, -and two single -spines-' on.: the,, 
anterio,r -margin,” and-', three large -'.spines- on, The angle, which 'is 
produced .-"underneath in a ;peetmate''''' 'fringe (c/'..PL XYII. fig. 3). 
The... 6t,h ..bears- fi.ve spines' on. the anterior, margin, the distal half 
.of Avhieh is '.dentate.,' Th'e.,elaw",is 'provided '.with.’ two denticles, • 

-. „ PRoc.''’Zaon.',.ScM3,-™I90-8., Ho.. X'XV.: . ' 25 
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Mule, The proportions of the joints to each other are the same 
as ill the female, but all are ]o.ngei\ the 2nd, for example, 
ec|iialliiig the 2iid and ord of the female taken together. 

SeUe pi'actically the same as in the female. The 5th has three 
pairs and two single spines ; the 6th one pair and five si,iigle, 
with the distal half of the margin dentate ; the claw has four 
denticles. 

Tifth Per.eopod . — Female (PL XYII. figs. 2 & 3). 2nd joint 
long, a little concave aiiterioiiy with an oblique groove mid- 
way along the margin in which the branchial vesicle rests, less 
expanded posteriorly than the px‘ecediiig permopod ; 3rd small ; 
4th as long as the 2nd and longer and broader than the 5th or 
6tli ; 5tli and 6th siiheqiial : 7th half the length of the (itli. 

Setce , — This perampod is armed anteriorly with a formidable 
array of spines. The 2iid joint has the one minute setule 
posteriorly ; one large spine on the anterior angle. The 3rd has one 
large spine. The 4th carries six on the margin and one at the 
angle posterioily ; one pair and six single on the margin and 
three at the angle anteriorly. The 5th has three of the sensory 
set ales and one spine posteriorly ; tl.ie anterioi* margin dentate 
with sis pairs and one single spine inset and three at the angle 
(fig. 3). The anteiior margin of the 6th is also dentate with 
one pair and five single spines inset; four sensory setiiles poste- 
riorly. The claw is provided witli five denticles (seven in another 
specimen). 

.Male, Proportions of the joints to each othei* as in the female, 
but all longer. 

Aete— Anne spines on the anterior margin of the '4th joint ; 
three pa'irs .and four single .spines on the 6th, the rest as in the 
female ; five denticles on tlie eia,w (three on the i^fediterranean 
S|>ec*iiEeii). ■ 

.Preopods ,(P1. ,XY1I. figs. 4, 5, 6, 7).-~-The pedimcles are 
.large and stout., with two little coupling spines (fig. 5). The 
rami, are alx>iit twice the length of the pedimcles.. The cwifer 
rammB has 22 articulations, the long first joint carrying on both 
margins proximallj a tuft of fine hyaline sensor}' hairs with 
: fiattened tips, ; the in,iier ramus is pro’vided with similar tufts 
and. has six cleft "spines (fig. 7) on. .the inner side 'of, the .first 
'Joint, with an uneinate plumose .■ sehr ' (fig. 6) on each of the 
'following thirteen. J.oints. on the 'iimer side, ■, 

■ qpjEOPons (, PL, XYII, /figs. 8, fi.-lO). — The pedimcles are, large 
',.a,nd stoiit;''that,of .the, Istmroppd 'longer than the rami; that 
'of' the 2 .'ii,£!' subec|ual,to''the rami in-length wlii.l,e'' in the 3rd the. 
■lumi.'.ar© "slightly .longer 'than the, peduncle. The .apices 'of' .the 
,lst.,,iii:t>|)ods''im'€h.-eo,ns'iderab^^ 'beyond, the peduncles of,'-- t'he -Brd'” 
those of the 2iicl and 3rd are almost on .a level (fig, ,8),.. . 'The 
rami of the 1st and 2nd pairs are greatly curved. ■ ' ■’ ^ ■ 

The ^T$t tifopod has seven small spines on the inner margin 
of the peduncle which is serrated for half its length, with srmrll 
..along, . the, ■,d3.sta..i .'■niargin. also," . The outeF" - ramus 
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is shorter than the inner, with the outer margin armed with 
scale-iike spines and tlie inner with strong teeth (fig. 10), The 
inner i-ainiis ha,s the margins serrated (fig. 9), the under margin 
beset with two spines in the female and four in the male. 

In tlie second nropod also, the outer ramus is shorter than the 
inner. The peduncle is serrated along the distal niargin and 
around the inner angle, with two spines on the angle. The 
rami as in the first nropofl hut without spines. The outer raiiius 
of tlie third uropod is bi-articulate, with a spirinle inserted at the 
outei‘ distal angle of the first joint ; all the margins serrate. 

Telson (PI. XYII. figs. 11 & 12) as broad as long, margin 
entire. It eai*ries four oblique rows of microscopic spinules, two 
on each side of the medio-dorsal line, the distal rows longer than 
the proximaL It is also provided with two rows of tufted se tides, 
four on one side and three on the other (fig. 12), eacli set in a 
little pocket (cf. T, raschii fig. 13). Tliese tufted setules are 
peculiar to the telson. 

The principal points of diff erence between this species and the 
fallowing, are : — The shape of the rostrum, curved in T, rdcmnse^ 
horizontal in T. raschii ; the size and number of the oinmatidia ; 
the shape of the 2nd, 3rd, and 4th side-plates ; the 2rid maxilla, 
the inner lobe small in T. nicceense, siibeqiial to the outer in 
T. 7HiscMi ; the ma.xilliped palp, the first joint long, the second 
short in T. nicceeme, the reverse in T. raschii ; the shape of tlie 
hand of the first gnathopod ; the 1st and 2nd perasopods, the 
2nd joint being dilated in T, nicceense, the 4th in T, raschii ; the 
shape of the 2nd joint of the 3rd perteopods ; and iastl}^ the shape 
of the telson, the margin entire in T, nicceense^ excavated in 
T, raschii, 

Trischizostoma raschii Esmark & Boeck, 1860. (Plate XYII. 
fig. 13; Pis. XYIII., XIX. figs. 2-11 ; Pis. XX., XXI. figs. 1- 
13, 15-18.) 

Syn, 1860. Trischizostoma 7'aschii (3). 


1865. 

- ?? 

„ Lilljeborg (5). 

1870. 


„ Boeck (7). 

1872. 

7J 

„ Boeck (8). 

1886. 

)? 

„ Bovalliiis (11). 

1890. 

J7 

Sars(13). 

1893. 


;. Della -Yalle (15). 

1906. 

'55 

niccmme $ St ebbing (19). 

1907. 

75 

mac/m Stebbing (20). 


The measurements quoted in the following clevscription are 
takeii', from, three ■ specimens-: an. adult female, from ' Xorway, 
measuring ''26 mm ./from, ’'the - tip: of ■ the ; rostrum to\ tliO' .Tip' of 
the, telson: the immature specimen '.'from . the \. West of' Ireland 
9 mm. ; and a young one taken from the ineubatory pouch of the 
first' specimeUy.T iiim:. long,. .The .'-'female had: seven youngetillne-' 
mainingn'n..''t.h'e ''ovisac-;- . the me-asurem'ents'of their' appendages etc. 
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do not vary by the forction of a- millimetre. The intei-medite 
specimen appears to he an immature female; no incubatory 
laiiielhe ai‘e developed, but the proportions of the antennal joints 
a^ree with tlie adult form. 

Head. — Mncii deeper than the perreon, as lono' as deep ; ros- 
trum horizontal apieally rounded. In the adtdt the head is 
slightly longer than the first segment of the pennon (3 nini. to 
'2*5 mm.); in the wiimUiire it is much longer; and in the yoimg 
it is nearly twice as long (as 9 : 5). The huge Eyes cover nearly 
the wdioie surface of the head ; they are composed of a great 
number of small, dark brown ommatidia, airaiiged in rows, with 
one row of uiipigmentecl ommatidia following the contour of the 
pigmented mass and meeting in the medio-dorsal line. There 
are not less than 154 of the dark ommatidia, each side, but they 
are too closely crowded together to permit of ascertaining the 
exact number, 

III the immu(Eiire the eyes are reniform, almost but not quite 
toiicliing doi'sally, and not extending so far forward or dowiiwar<l 
as in the adult ; not less than T20 pigmented ommatidia. In 
the young a large number of unpigmented ommatidia. 

PeRxEox.— T he 1st segment of the person in the adult is the 
largest, the four following subequal, the 6th and 7th the smallest, 
all except the first, produced at the posterior angle and rounded. 

Side-flutes, — Adidt (see perieopoda figures). The 1st is very 
small, triangular, almost eompletely hidden by the 2iid, which 
. is greatly dilated inferiorly, forming a large triangular, , lobe, 
reaching anteriorh" to the inf ero- lateral margin , of the. head, 
.and produced to a great length downward pok-erio,rly, slightly 
ema.rginate, behind. . The 3rd is in shape obliquely, oval, .anterior 
.margin convex, posterior ■ emarginate, less than half as wide 
and slightly'; shorter than, the 2nd.' The .4th is shorter a.ga,in, 
rounded anteriorly and 'deeply- emarginate poste,riorly, inferior 
margin t;runeate.. The 5th is ■■ hilohed, 'posterior .lobe deeper 
aiwb wider . than t.lie anterior ; 6th. of similar construction, much 
soialler. The'Itli is- the 'Smallest, wider- than deep, .with rounded 
corners.,' 'In; the immMure specimen the proportions of the 
peneoii segments and side-plates are the. -same' as in the 'adult. 

In young. The first peKconal segment -is tlie. largest, -all' the 
oth.eii3,siibequal;- body deep: side-plates not so large -in propor- 
tion, a.S: ill aduit, those, of - tlie second -segment di.ftering a little in- 
shape., . 

.PuEO'x.— 4d4d^-(Ph- XYIII. - fig. 1). The first Three ' segments 

large an4 siibequal, the 1st pleon segment equalling the firet 
|>ei-seoml segment in length (measui-ed along the medio-dorsal 
line). Epimeral plates large and rounded •“’ those of the 2nd 
segment with a diagonal carina terminating in a denticle at the 
pofitero-lateral angle, and those of the 3rd segment almost 
I'ectangular ; 4th segment with a deep depression dorsally ; 
5th and 6th smaller, the 5th being slightly shorter than the 6th, 
which is emarginate dorsally, for the insertion of the telson. 
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Immature. The proportions are the same as in the adult. 

Yo’iing. .Fii'St three pleon segments a little longer piopor- 
tionately than in adult, the plates rounded infeiioidy, no trace of 
lateral caiiiia in second. 

Superior Antenna (PL XYIII. figs. 2 k 3). — In the cdidt 
female, the Lst joint of the peduncle is twice as long as the other 
two taken together, broader than long, posterior margin concaA’e, 
carrying a series of auditory setae distally; the 2nd joint also 
has three or form of these setae distally ; the 3rd joint is deeply 
excavated anteriorly for the insertion of the accessory iiagellnm. 

The primary fiagelkim consists of ten joints ; the 1st equalling 
the first joint of the peduncle in length, and so broad as to appear 
a continuation of it. It carries, on its anterior surface, a, great 
number of broad, hyaline, sensory filaments, arranged in two 
longitudinal rows, about 22 groups of the filainentvS in each row. 
Tire 2nd joint is short, widening distally, with a fringe of short 
stiff seta^. at the anterior distal angle ; the 3i‘d joint is produced 
at the anterior* rlistal angle for the insertion of a long curved 
spine which reaches nearly to the tip of the flagenuin ; the 
4th joint is cylindrical with n much shorter similar spine, and 
with a transverse row of small seta? in the middle of the anterior 
margin ; these thi*ee joints have each a row of sete inset midway 
along* the posterior* margin. The following four joints decrease 
gradually, eacli ca,rrying at the distal auterioi* angle a fringe of 
small seta?. The apical joint is very small, with one long stiff 
bristle and two auditory setae. 

The accessory fiayellum consists of one long laminar joint 
and three small joints. The 1st equals in actual length the 
first joint of the primary fi.agel]um ; it carries three groups of 
long setffi on its upper margin, with a group of six setfe at the 
distal angle, two iong, two short, and ttvo auditory.” The 
2nd joint is very small, cylindrical, rounded, with two long 
setiB and one auditory distally ; the 3rd is longer and more 
slender than the second, slightly constricted in the middle, with 
one long seta and one auditory ; the apical joint is minute, 
furnished with a long stift" bristle and three setfe. 

As stated before, the number of joints in the fiagella of the 
antennse appears to vary with the age of the specimen. In the 
primary fiagellum, the adult has 10, the immature 7, and the 
young 4 ; in the accessory fiagellum, the young form has only one 
small joint, the immature specimen has two, and Boeek, Bovallius, 
and Sars record the number as two for the adult, hut in the 
specimen here described thei*e were three (fig. 3). The inferior 
anteniuB also show this,- 'variation,. the. adult having 25, the others 
l0'and',4',respectively. 

■ ; In'' .the' ■immatiiTs , specimen.;- (PL- .XTIII. fig* ,4) the ' 1st , j-oint 
of-'the '.pedimcle.is not 'so long -in proportion as. '.in the'ad.'ult.; vthe 
2iid.:':and ''3rd ''-are,- stibequal,''.' taken''-- .together, " not ' -so, long -'- as, -the' 
first. The primary -fi^agelhimi has 7 joints ; the first joint large 
and stout, furnished with two rows of the sensory filaments, 
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about 1,0 groups in each row ; the reniaining six joints taken 
together are twice the lengtli of the first. The acmssory Jlagelhimi 
is tri-articiilate. 

Ill the yomuf form (PL XYIII. fig. 5) the 2iid and 3rd joints 
of the peduncle ta,keB together are equal in length to the ist. 
The primary flageliiiin is very little longer than the peduncle, 
and is composed of four joints, the 1st the longest ; the 2nd and 
Buhare each armed witli a stifi* spine, similar to those of the 
adult : the apical joint is tijiped with a long bristle, four simple 
setie, and one auditory. The accessory flagelhmi is biarticulate, 
and much longei* than in the adult, equalling the first and 
second joints of the primary flagellum taken together. There is 
an auditory seta on each joint. 

Inferior Antenna. — Achdt (PI. XYIII. fig. 6). About twice 
the length of superior antenna. The 1st joint of \j\\& peduncle is 
produced posteriorly in a thick lobe, a, little hollowed behind ; 
the 2iicl joint is small, the antennal cone large in proportion ; 
the 3rd is as 'wide as long, broadening distally ; the 4th exceeds 
the 5th ill length and is much broader. The first tlii’ee cany no 
setffi ; the 4tii has twelve long auditory setae along the posterior 
margin, nine of wiiieh are inset on the inner surface and three on 
the outer ; tlie anterior mai'gin carries seven groups of long fine 
sete proximally, and seven clusters of small setie arranged in 
traiisvei'se rows across the margin. ; six of tlrese little groups are 
contmiiecl down the 5th joint. At its distal posterior angle there 
is one long auditory, and one simple seta. 

is about a third longer than the peduncle, 
has 25 joints, the first- the largest, . decreasing gradua,lly to the 
tip -which . carries one, long stifi* bristle, two . fine setje,'and one 
small one' ea.cli. joint .has .a row of small setic,.- anteriorly, inset a 
little. above the distal angle.- 

I'll tire forin The. proportions of the peduncle .joints 

are the same. The 4th joint carries fSix of -the auditory set®.; 
the 5,tli has four set® ,at intervals .on- the anterior iiiargin and 
-one auditory one distally, and-, one auditory,- and - one fine seta 
-posteriorly - a, s in adult. The fl.agelliim 'ha.s ' only 10 joints, the 
first the :l.-argest ; all 'the - joints are provided with, the' little 'rows 
..' of set® a-s ' in adult. 

- - In the' XYIII.- fig. 7) the flagellum is, shorter than 

. - peduncle and consists of onlj four Joints,- the first of :'w.hich nmch 
■exceeds -the other three.- feiken together in length,' -.each- furnished 
distally with a ehistrer' of .'rather .''long- .set®,:- the-, apical, joint 
canying one long stifi" bristle- and fom* small set®. ,' 'p 
Oiun Parts (PL 'X-YIII. fig./8).“7jt?perPa«c7 
(figs. 9, 10, Tlie, .upper- lip is elo-ngate, , apex emarginate; 

the lower lip is of a more delicate structure,, bifid, with the lobes 
lanceolate ; both lips so hollowed as to appear very narrow, but 
when flattened out, of considerable breadth.- . 

Mandibles (Pi. XYIII. fig. 12).— Btrong basal portion caity- 
iag the large palp, produced forward as a long narrow process'; 
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cutting-edge obliquely truncate ; no molar. Tlie Lst joint of the 
palp is very short, twice as Inroad as long ; 2nd joint long and 
broad, with a series of long stiff bristles commencing at the 
posterior distal angle and crossing the Joint to the anterior 
margin, where it is continued downwards in a double line for 
half the length of the margin. These bristles, numbering 50, 
are closely crowded, and are inserted inside the margin on the 
outei* face ; on the under side there are 5 large strong ones inset 
at intervals on the margin. The 3rd joint equals the second in 
length. This joint is covered with a dense mass of fine trans- 
parent spines giving it a furred appearance. It is furnished 
with 15 long, curved, plumose bristles along the anterior margin, 
inset on the under side, the distal three forming a distinct group, 
shorter, moz*e ciu*ved, and at wider inteiwals than the others. 
At the apex are two bristles set at a difierent angle from the 
others and from each other, the upper one the shorter of the two, 
both -with dentate shafts, and plumose tips. 

In the young (PL XYIII, fig. 13) the 1st joint of the palp is 
longer in proportion, the second joint being only three times its 
length, instead of five times as in the adult. The 2nd joint is 
shorter than the third, with no bristles developed ; the 3rd has 
the two apical bristles, the distal one of the small group, and the 
distal one of the long series. 

First Maxilla. — Adult (PI. XVIII. figs. 14 & 15; cf. also 
PL XIX. fig. 1). With outer plaU elongate, contracted below the 
apex, and divided at the tip into five large claw-like teeth, four 
of them much curved ; the fifth is not at the same level hut set a 
little farther down on the inner side, with a small spine at its 
base on the inner margin, and a tuft of fine setai just below. The 
palp is small, bi -articulate, set broadside on, the first Joint very 
minute, the second twice as long and tipped with two setnles, 
one longer than the other. The inner plate is veiy small, not 
a quarter the length of the outer portion, unarmed, of delicate 
structure. 

In the yoimg (PI. XIX. figs. 2 tfe 3) the inner plate and the 
2 xdp> are much longer in proportion. The outer plate is rounded 
at the apex, the five teeth not being separated as in adult. The 
palp is hi-ai*ticulate, the two joints subequal, the apex tipped with 
two .setules. 

Secoxji Maxilla.— (PL XIX. fig. 4), The two plates 
almost equal, the slightly the shorter, both hallowed under- 
neath, giving the appearance of much less than their actual 
breadth. The outer plate carries two minute setuies at the tip, 
one inset at the outer surface and one on the inner, and a few 
hyaline, sensory .setae ■ on the. inner 'margin. .■ The. inner plate has 
the apex obliquely truncate, beset with three setuies, the distal 
one the shortest.; ' :This plate.' also has, a' 'few' of .the '.hyaline, setse.', ',' 

■ ' In' the young {B.g, 5); the, proportions are ' .the, ; same, ; th.e'' plates 
being, rounded '’."at their," apices. 

. Maxillipeds."— ( pL'.-XiX..;''''fi.g..''6],.',:, The maxpiped'S; 'y'are' 



;90 


MRS. E. W. SEXTON ON A 


[Apr, 28, 

deeply curved and hollowed, forming the lower portion of the 
oral tube : thc^ second joint of the one inaxilliped is fused with 
that of the other for more than two-thirds the length. Inner 
plates narrow, lingiiiforin, tipped with two spinules ; otder plates 
large, hollowed, so close together as to conceal the inner plates, 
armed on the inner edge with ten uncinate spinules. 

The palp is genamlate at the middle. The 1st joint is the 
shortest, broad clistall}' ; the 2nd and ord successively longer ; the 
4th considerably the longest of all, being twice the length of 
the first, lanceolate, one setnle tipically, hnely serrated on both 
margins, the serrations being stronger on the inner edge. 

Seta ^. — Tlie 1st joint lias one small seta at the inner angle ; 
the 2iid eairies three long set;e on its outer angle ; the drd has 
one proximally inside the margin on the outer surface, two 
clusters on the margin, and a. fringe of six ainuiid the outer 
angle, with three on the inner angle. 

In the yoivng (fig. 7) the drd joint is the longest; the 2nd and 
4th siibeqiial to each other in length. 

The 1st joint has one small seta ; the 3rd carries one at eaeli 
distal angle, while the 4th has the apical setnle and the margins 
not serrated. 

First Gnathopod.— (PL XIX. fig. 8). The 2Ed joint 
is veiy long, slightly curved, "widening a., little at the distal end ; 
the 3i‘d and 5th are siibeqiiai in length ; the 4th is the 
smallest, greatly curved, the oiitei* margin of the joint being 
five times as long as the inner. Tlie 6th joint or hand ” is bent 
over to sucii an extent tliat the articulation of the finger, 
normally, situated at the infero-anterioiva-ngle, a.ppears to originate 
fioni 'The, 'inf ero- posterior -corner instead, and wTiat would 
normally he, the under surface thus becomes the 'uppei‘. The 
curve hack-wards is so, extreme that this articulation almost 
touches the tlii,rd joint, 'and ' the , fourth and fil'tli are nearly hidden 
-on the', outer side. ' The ,'hand is ,enorniously ,developed, rounded- 
triangular, greatly- infiated, more' so on the upper,, side. The 
palm margin is 'straight with IS' strong, recurved teeth,, gradually 
' decreasing' in size posteriorly. ' At the exti*e.me anterior angle is 
a small .groove into- which the' tip of 'the .'finger”, fits. ...On.. -the 
'' uppcn* edge of .this groove are twn .'.strong spines ; on the' 'uiider 
. /edge ' three ' spines, with, .large- tubercles, at the bases' , of : two. of 
tiiem. ;, - .O'ne.'Of these spines is ' minute, one broad -and.', strong, 
sl'inilar to tlienpirer o,nes-'; and the thiid, strong, tapering, mobile, 
is situated at the anterior eml of the row of teeth, reaching, when 
close against the palm, to the base of the sixth tooth. The 
ii curved, not extending beyond the 

palm margin. There are no set« on any of the joints. 

ImMMtnre (PI. XIX. fig._9).^-The second joint is iiiiich more 
curved than in adult. The hand sets out more, at right angles 
to the ^ other joints. The small teeth number 15, the posterior 
five being baiely visible, and theie are two very kug^ mobile spines 
at the anterior angle and two.EtnaJler Just appearing. 
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Young (PL XIX. fig. 10). — The proportioius of the first five 
joints are the same as in adnlt, but the hand differs somewimt. 
It is held in the noiTiial position, not inverted, though showing a 
tendency to curvature. It is more ovoid in shape, produced 
posteriorly beyond the palm limit, which is defined ];>y a spine 
opposed to tlie tip of the claw. Close to tliis spine, one small 
tooth can be seen, the distal one of the small series. Xone of the 
joints is fiirnislied with sette except onh^ the claw, wliicli has 
two minute ones at the tip. 

The hand is niucli larger in the young in proportion to the 
size of the animal than in the adult; measured across the widest 
part, in the young it is 1*5 mm. to 7 mm. of total length ; in the 
ininiature 2 mni. to 9 mm. total length; and in the adult 3*75 mm. 
to 26 mill. 

Second Gnatuopod. Adult (PL XIX. fig. 11 ; PL XX. figs, 1, 
2, 3, 4, & 5). The 2nd joint is long, broadest distally ; the 3rd nearly 
as long as the second ; tiie 4th short, narrow proximally, rounded 
posteriorly with the posterior margin twice as long as the 
anterior ; the 5th is nearly as long as the thii*d ; the 6th is 
broadly ovate, only half the length of the fifth, A ery narrow at 
the base, but expanding laminarly on both sides ; the 7th or claw 
is minute, nearly hidden undei* the long setge, and situated in the 
middle of the distal margin of the sixtli. 

/SeUe . — TJiere are no setie on the 2nd joint ; one small one 
distally on the 3rd ; a little fringe of line setae on the posterior 
margin of the 4th, with three small spines across the distal angle ; 
the 5tli is furnished AAith two dense masses of very delicate, 
hyaline hairs (fig. 5), one mass covering the anterior surface and 
the other the posterior. At the anterior angle is a fringe of 
12 strong, flexible setie, reaching to the distal margin of the 
succeeding joint. Each seta consists of a stout shaft, finely and 
trail SA^ersely serrated for half its length, Avith a slender flagellum 
(see fig. 4). Another cluster of these setie, shorter in lengTli, 
appears at the posterior distal angle and extends partAvay under 
the Joint. These two kinds of sensory setae, the hyaline and 
the ^^jointed,” are peculiar to the 5th and 6th joints of this 
gnathopod. TTie 6th Joint is nearly covered with the hyaline hairs, 
with tvco thick tufts on the divstal angles ; tlie posterior angle 
has a small group of the Jointed setje; while on the anterior 
angle is a cluster of about 50, the longest being tAvice the length 
of the Joint. On the distal margin aie two small clusters of the 
stiff,, slightly curved, serrated bristles ■ peculiar ,, to; this Joint 
(fig. 3). They are placed one on either .side of the claAV, the 
group on the upper surface of the Joint coiitaining three bristles 
'■and that' of, the under side foiir ; 'between them istthe ,d'e,nticu- 
lated : groove into Avldch the claw fits. Bordering th is . groove ' .are ■ 
'' 6, stout 'sensory spines, t.hree'on each 'KS.ide,' 'with'' their thick shafts 
embedded for tAvo thirds their length, and their large flagella 
reaching" beyond, 'the,^ apices (fig. I''),.,- ' ■The'; curved under surface 
of the claw is also eoA^ered with minute denticles. It is provided 
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with a, distinct nail and bearS' on its distal margin one small 
bristle, similar to those of the lateral clusters. 

The, large hrauckkd reside reaches to the distal margin of the 

Srd joint. 

The irtmhatorif laraella hs lanceolate in slrnpe, and extends to 
the distal margin of the 2iirl joint. It is bordered with fine, 
delicate setm of great length, the tips of which are slightly 
expanded (fig. 2). 

In the ifoimg (PI. XX. figs. 6 & 7) the 3rd joint is only 
half the length of the 2nd : the 4th is small, half as long as the 
5th, wliieli ec|iials the Srd. The 6tli is much larger than in the 
adult, rounded, with the two masses of hyaline hairs, and four of 
tlie long, jointed setf.e on the anterior angle. The claw' also is 
much larger, witli a. distinct nail, three strong setie at the tip, and 
one on the distal margin. 

Sekiu — The 2iid, 3rd, and 4th joints each carry one small seta 
near the posterior angle ; the 5th has two of the long jointed 
setiB posteiioily, one small seta anteriorly, no hyaline hairs 
developed. 

PeRuEopoba. — T he 1st pera?opod is the longest, the 3rd the 
shoi'test ; the three posterior pairs successively increase in length. 
'Riaiichial vesicles are attached to all ; incubatory lamellae to the 
first three. 

First PEiLEOPon.—Jd/zZ^ (PI. . XX. fig. 8). The 2nd joint is 
very long, broad ; Brd short; the 4th long, with a laminar ex- 
pansion anteriorly ; the 5tli ovate, shorter tlian the 4th ; the 
6th iiaiTOw, subeqiial to the 4th: the- 7th half the length of the 
6tli, witli a distinct falciform nail, the posterior margin wdth'a, 
slight excavation proximally. 

iS'ete-.— The 4th joint carries five spines, anteriorly ; these spines 
are similar in .construction to those of . T. nmeeMse^ but with the 
flagellum inuch 'shorter -and neai*er the a,pex. There is one spine 
at 'the posterior angle, and, indented in the posterior margin, are 
two small sensory setnles. . The 5th. joint carries three of these 
'set-JB linterioriy, two posteriorly, and .six spines aroiind the poste- 
rior angle; one considerably larger than the othem. The 6th and 
,7th have - their po-sterior. ma:rgins thickly d-entate, the anterior 
.inaigins, serinte, the sixth’ joint with 'three spinules inset in the 
pasterior fringe, two in the .anterior, and three at the anterior 
angle. " 

'' ' ' .The branchial vesicle ,-at its -widest -is only" half,, the width' of' the,, 
"OB-e attached to the second. gn-ath-opod. 

has." the 4th Joint'- expanded. ' ,, , 

In the gomtg (PL XX. flg. 9) the propo.rtion,s of the'" Joints' 
are iwy tiiflerent, the 4th, 5th, 6th, .and-, Tth hei’ng- practically 
subetiiMi. The 4th joint is not expended. - 

detre,—The 2nd, Brel, 4th, and -oth' are- eac.h provided with a' 
siimll seta at the posteiior angle, the 6th with one at the anterior 
angle. 

Secoxb Pemopod.-— (FI. XX. figs. 10 its 11). 2nd joint' 
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broad, aiicl as long as the two following taken together ; 4tii long 
and very bi'oad, laininaidy expanded on both sides ; 5tli half the 
length of the 4tii, ovate ; 6th, narrow, much shorter than the 4th ; 
7th half tlie length of the 6th. 

SeUe . — Tlie drd joint has one small seta on the posterior angle. 
The 4th lias six spines anteriorly inset along the cliitiiioiis inaigin 
on the upper surface ; and, on the posterior iiiargin, 14 or more 
niicroscopic sensory setules set in little indentations. The 5th 
canies one spine anteiiorly, and four (2 la],*ge and 2 small) on the 
posterior angle ; the posterior iiiaigiii has four of the minute 
setules, and is tiiiekly dentate along its distal lialf. The 6th and 
7th as in tlie first perjeopod, the 7th having seveial minute spines 
on its iippei* surface. 

In the imm-ainre the 4th joint is expanded, about twice the 
width of tlie succeeding joint. 

In the yomtg (PL XXI. fig. 1) the 4th joint is hardly longer 
thaii the 5th, and not expanded ; tlie 6th is tlie second longest 
joint of tlie peneopod. 

Setffi as in the hrst peneopod. 

Third Peileopod. — Adult (PL XXL fig. 2). ^Second joint as 
long as the tliree following taken together, laminariy expanded, 
anterior inargin I'oiinded, postei'ior straight ; the posterioi* part 
is produced di.nvinvards uith its lower margin truncate. 3rd joint 
very small ; 4tli long, a little dilated posteriorly ; 5th and 6th 
shorter than tlie 4tli and much narrower ; 7tli about two thirds 
the length of the 6th. 

SekB.—Tlie 2iid, 3i*d, aiid 4th joints have each, at the anterior 
angle, one strong spine ; the 4tli also beaivs at intervals along the 
ariterioi’ inargin six small spines, and four larger ones posteriorly. 
The 5 th has one large one inidway on tlie posterior margin, and 
two at the anteiior angle ; the whole of the anterior margin as 
well as that of tlie 6th a, ml 7th joints is sfrongl}' dentate, tlie 5th 
and 6th eacli luiving two small spines inset. 

In the young (PL XXI. fig. 3), the 2nd joint is not so long 
noi* so expanded as in the adult ; the 4th and 5th are subequal ; 
the 6th and 7th are subec|ual and a, little longer than the 
preceding. 

Tlie 2nd, 3rd, 4th, and 5th joints eacli «irry one seta 
at the antei’ior angle ; the 6th lias two at the posteiior angle. 

. Fourth, Pi’:Rj5(:ypoD.™di:fH7^ (Pl.'XXI. fig. 4). The 2nd joint is' 
long, laniiriariy e.xpanded, %vith both margins rounded ; the poste- 
rior inargin is produeed downwards, iolmte. The 4th is a little 
dilated posteriorly, a little longer than the 5th and 6th which are 
siibeqiiai ; the 7tli is about two thirds the length of the 6tli ; the 
nail sniall'and' straight. . 

The"2iKl joint is" furnished nit 'its 'anterior angle' with 
o.ne , large ■ spine ' and seven long ""fi'ne .setai extending ' beyond ; the 
succeeding'' joint, These setm'.'liave each .absiender ' shaft, with a 
fine hair-like] tip."' indented 'on '-the :p,oste'rior in'argiii"''are';five' 
'veiy'''min''u;te'''sensoiy The 3rd joint 'has''twO'''spiBes.;'':the'' 
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4tih, five large ones posteriorly, five small on the anterior margin, 
and three large on the anterioi* angle ; the 5th carries one on the 
posterioi' margin, two on the anterior, and two at the distal angle ; 
and the 6th has two anteiiorly. The distal half of tlie anterior 
ma,rgin of the 5tli' arid the whole of the anterior iiiaigins of the 
6th and 7th are dentate. The 7th joint is serrate posteriori 

111 the ifomig (PI. XXI. fig. 5) the joints are slightly longer 
than ill the preceding peneopod, but the proportions are the 
same. 

PiFXH Per.eopod . — Adidt (PI. XXI. fig. 6). The 2nd joint is 
longer and iiai*rower than that of the preceding peneopod, con- 
cave anteriorly, rounded posteriorly and produced downwards in 
a. deep lobe ; tlie 4th, 5th, and 6th successively shorter and nar- 
rower, the 4th sliglitly dilated posteriorly: the 7th small and 
straight, much shorter than in the other peneopods, not Cjuite 
half the length of the fitli. 

Setce. — The 2iid Joint has five minute sensory se tides posteriorly 
so deeply inset as to give a creniilated appearance to the margin. 
The 2n€l and 3i‘d joints at theii* anterior angles eacli have five 
large spines. The 4th has nine lai'ge strong spines set in deep 
iiicientatipiis of the posteidor margin, and seven smaller along the 
anterior margin, with four at the anterior angle — one large and 
three siiialL The 5tli carries one small one on the margin, and one 
at the angle posteriorly ; its anterior margin is strongly dentate 
with five spines inset along the proximal half, the two distal ones 
being placed together in the same indentation ; at tire anterior 
angle are four spines, one large and three small. The 6th has the 
anterior spinose fringe with two small spines inset ; the anterior 
angle carxies tliree,. and the posterior trvo. The 7tli joint is also 
dentate, anteriorly ; the nail minute, not falcate. The hrcmchkd 
‘vmicle attaelied to tliis perjeopod is very small. 

In the yrmng (PI. 'XXI. fig. 7 )- the 2nd joint is expanded ; the 
4th, 5th, nml 6th are successively longer, not shorter, as, in the 
■adult ; the 7th is curved, equalling the 6th in length. ■ 

' -The 2nd jointhasone setiile on the- posterior xnargin ; the 

anterior angles of the 2nd, ■,3rd, -aiml 4th have,, each one, that' of 
the ,5th carries three, while the 6th has 'one at each angle. 

Pleopoda. — -Adidt (.PI. XXI. fig, 8), -The ■ pleopoda are large and, 
powerful, lAm ptdmicU is ■- stout, with tw^o ' little coupling-spines, 
on the , inner side, of the same '■constriietion as those fig,ured, -for 
"II ' nicmerm- the rarni'-- twice-, the length of the peduncle, and 
su,bec|uaL ■ , 'The ^uUr ramm of the; Ist^, pleopod consists of 21 joints, 

■ ,the fi,rst''inucli the .largest, 'ciirxying six,- plumose set?e .on each 'side' 
'hi'iid,d,,it-io'a-to thc^tiistal two ;■ the ,remaimiig'-'20, joints successively 
dec?imse in size, each f uimished witll.'two long, plumose,,, sete,., ■ The' 
1st Joint of the himr '. mmus b&Sim its 'inner .side a tuft of fine 
hyaline hairs and eight ■cleft-.spine'S-; the:'Seta at, the "inner angle 
of each of the 13 following -'joints -is' "'Uncinate. ' The inner ramus, 
of the Srtl pleopixl has seven cleft spines, /and 'fi,fteeii '''uncinate- 
sete. 
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In the young the peduncle is much longer in proportion, witli 
one seta on the outer side and two coupling-spines on tlie inner. 
Tlie rami are very little longer than the peduncle ; the outer 
7 *mn'n,s is composed of 4 joints, the 1st neariy tliree times as long as 
tlie other tliree togethei*, eax-h joint provided witli two long plumose 
set® ; the irmer rmrms has 3 joints, the 1st four times the length 
of the other two together, two plumose setre to eaeli joint, and one 
large cleft spine on the first. 

IJropoda. — Adult (Pi. XXI. figs. 9, 10, 11,13; cf. also fig. 14), 
The apices of the 1st uropods reach considerably beyond the 
peduncles of the 3rd ; those of the 2nd and 3rd pairs are on a 
level. 

The peduncle of the Is^ is broad and long, ecpial to the 

outer ramirs in length, with one small seta, on its outer margin, 
a,nd ten large, strong spines on the inner edge. The rarni are 
broadly lanceolate, curved, the outer being the shorter of the two. 
The inner rainus has both maigins serrated, witli thi*ee spines on 
the inner one ; the outer ramus bears six minute sensory setules 
(fig. 11) deeply indented in its upper margin, the distal half of 
which is serrated, as is also the under margin. 

The rami of the 2ml uropod are subeqnal, longer than the 
peduncle and slightly curved. Tlie peduncle bears one small 
spine on the innei' angle. The upper margin of the outer ramus 
is beset with five minute setules, no seiTatioiis, all the other 
margins finely serrated. 

The peduncle of the Zrd uropod is short, wider tlian long, the 
rami twice its length, the outer one bi-articulate. The outer 
imi'gins of both rami are plain, the inner edges serrated; the 
small 2nd joint of the outer ramus having 12 or 13 fine 
serrations. 

For the young ^ see PI. XXI. figs. 12, 15, 16. The outer margin 
of the outer ramus of the 1st and 2nd nropods is deeply notched 
near the apex. In this notch, set as it were in a little pocket, is 
a large sensory seta, similar io the sensory setiile of the adult, but 
on a much larger scale (fig. 12). 

Telson,— ..Ic/wZiS (PI. XYII. fig. 13, PL XXI. fig. 17). Bounded 
anteiiorly, nai-rowing posteriorly, longer than tlie perl uncle of the 
3rd uropod, and almost as broad as long. The apex is obtusely 
truncated, distinctly emarginate, tipped witlv two setules. It 
has four transverse rows of spinules dorsally, as described for 
T. nimense. and six of the tufted setules. (For arrangement and 
detail,see PLXVn. fig. 13;:^fig. il.) : ' : : • ; 

' ' In ('PL, XXI. fig.''18)'and young forms (fig. 15) 

the telson is incised for about one fifth of its length, with 
the apices rounded.: , 

. III. "Oez^eeae, Remarks. ' 

The Xorwegian form of this animal when first discovered was 
considered of sufficient importance to rank as one of the principal 
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divisions of the Aiiipliipoda., the Frostomaice being establislied 
by Boeck for its reception. 

Boeck rioted many points of resemlilance to tiie L}\sianassidt'e — 
the strneture of tlie upper anteniife, tb© powerful Irindof the fu'st 
giiathopod, and tlie slender eharact eristic second gnathopod ; Init 
it remained for Sa,rs to prove eonclnsively it.s relationship to that 
fainily. in 'whicli it now rests. 

Boeck considered, and Bowrllius and Sars are in agreement 
with his views, that the peculiar tiihiforin structure of the mouth 
indicates a parasitic ludjit. Most of the specimens h.a,ve been 
taken on fish. Tlie first Avere caugltt by Pi-of. Rasch by lowering- 
in the trawl a freshly-killed and skinned liird, to tlie Irody of wliich 
they clung, slicking the blood. Herr 8toi*m found it in the 
Throiidhjemsfjoi'd ■* parasite on a shai-li {Bof?ck}. as well as on 
the common black dogfish {Sars). Bovallius captured several 
specimens in the Hardangersfjor<l, “ pai*asites on or in eompaigy 
with an Asterias." Prof. Bars has taken it in tlie Throndlijems- 
fjord, in all eases clinging to the skin of the black dogfisli {S^pmax 
niger). ]\fr, TattersalFs specimen, tlie onl}' one yet recorded out 
of KorwaVj ivas taken in a small tow-net attache«i to the trawl. 

The Meditei-raneaii form also lias aiwa}’s lieen recorded as taken 
Oil fish. The tirst specimens were found, as Costa states, on 
‘Csqualo^’ and 'miierluzzi ' A the three examined liy Della Valle 
were' taken on ' miierluzzi, 'Aind the one recorded by Brian wa,s 
ili'scovered in the month of a CMfrropkihahims agassiziS On 
tl'ie other hand, Clievreiix's s.pecimen from tlie Bay of Biscay, tlie 
^ ITiixley specimen fi*om the north of the Bay of Biscay, and 
Mi‘.,:Tattersairs.six specimens from the- 'West of Irela-nd, were all 
free-swiinming. ^,Ir. -Btebliing's ..B.-Afiican species also appears 
to have - been capt'iired free~swimming.- . . ■ ' 

- It would seem better, -all things 'considered, to describe this 
genus ;as predatory rather than parasitic. All tlie Lysianassidm 
are -carnivorous : in iimny-of the genera they move in vast lioi-des' 
devouring .any carrion they fiinl. .and:, not 'hesita.ting to a,ttack 
anything liviiig iiiiiible to escape ■ theiin sueli as fish -caught i'li a 
net. Many instances of this- co'uld be' cited,; to -take an e:xa,mple 
fro'in 111 }' own obsemition-— in the Ka-s.sa-pots placed i'li Plymouth 
Soimd by 't,he Ma^ri'iie .Laboratoiy' ,!■ have found the common little 
Orck€memU€i ncm/m in thoiisand,s, not only eating the 

dead embs used for -bait, 'but devouring; the living polyps of the ', 
Ferigardmm on the Hassa sliells,. 'and , attacking the 'Nassa, tlieiii- 
selves whenever extruded, 'And. again, in a,- dredging taken off ' 
the, Edci,jsto,ne',, over 18,000 'Scopelockeimslio'pei ivere 'found in two^ 
Eehinus-shells. A statement of Prof. D'elk , Tailed supports this ", 
view in regard to ^ T. nkmense \ in -■the-^hFaunad'|l5^,^, py28'7,' he 
says, referring to his three specimens pino di questi individiii' ■ 
portava ancora imprigioiiato nei formidabile organo di presa <lei 
siioi gnatfipcMli posteriori iin pezzo di carne del’ pesce sii cui era 
attaecato.'^ ({y*. also C%evreux,--21.) ■■.- 

Two features render this genus noteworthy — the infiation of one 
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or more joints of the peneopods and the peculiar torsion of the 
first gnathopod. Tliis torsion is caused by the cuia'ature of the 
fourth and fiftli joints, by which the normal position of the hand 
and finger is reversed. Even in the young T. rascldi taken from 
the incu])atoiy poucli a slight eurvatui*e can lye seen, and the 
immature specimen, 9 mm. in length, shows it alread}^ completed. 
All the adult specimens of T. raschn yet discovered are females, 
and all have this toi’sion. In niccpense some specimens sliow 
it and others not. Oostats specimens are figured with the hand 
normal ; Della Yalle records his three specimens, all males, with 
the torsion ; Brian’s specimen, ovigerous female, normal ; Ohev- 
reux’s, ovigerons female, with the band twdsted ; while the 
‘ Huxley ’ specimen is an ovigerous female, and normal. In the 
six taken by Mr. Tattersall, three males and three females, the 
Avay the hand is held can be plainly seen. The second joint 
of the first gnathopod is long and much curved ; tlie third oi* 
elbow makes an acute bend forward; the fourth bends back 
towards the second ; and the fifth turns a little foi*ward and 
outwards in such a way as to hold the sixth joint or “ hand ” with 
its inner side uppermost, so that the claw and curved spines 
a, re on top, and the articidation of tlie claw appears to be in 
the infero-posterior angle instead of the infei'o-anterior angle as 
in the normal position. The ‘‘ liand ’’ is enormously inflated, and 
subcpiaclrate. It is carried usually with the claw articulation 
oiitwai’ds and a little raised, the tips of the claws meeting under 
the animal. All the joints are strengthened with ridges of chitin, 
and all their margins are remarkai)ly strong sind thick. The 
animal is evidently able to turn, the hands in aiiy (lirection at 
will ; this can be plainly seen in Mr. Tattersall’s specimens. In 
one or two both hands are normal ; in one specimen one hand is 
normal and the othei’ twisted, in the otliei‘s the hands are in the 
position just described — these differences being evidently due to 
the animars contortions when being preseiwed. 

Another peculiarity of tliis genus is the iiifiation of one or more 
joints of the peneopoda : in T, raschii the fourth joint of the first 
and second peneopods ; in T, mcceeyise the second joint of the first 
and second peraeopods ; and in Mr. Stebbiiig's new species the 
sixth joint of the fifth peraeopod. 

The sensory equipment of these animals is remarkable, there 
being no less than twenty -five specialised forms of seffe, four of 
which are peculiar to the antennee, five to tlie oral parts, four to 
the second gnathopoda, one to tinr incubatory lam elhe, four to the 
pleopoda, and one to the telson. As the number and arrange- 
ment of the set» appear constant, I have thought it well to give 
them in' detail. ■ 

The chief difierences in the three species hitherto known lie in 
the shape of the 2nd, 3rd, and 4tli side-plates, the antennse, the 
2nd and 4tli Joints of the anterior per^opods, the 2nd joints of 
the hinder perseopods, and in the telson. In the adult Ty nicmnse. 
The'telsonis entffe:;'',;in' T. raschii deeply incised in The ''young and 
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imiiia.tiire, and lightly excavated, almost entire, in the adult ; in 
'Mr. ^Stebbi^lg's species, perhaps not fully adult/’ deeply incised. 
Tiie incision appeal’s to lie a eharactei* of the young’, but this point 
cannot lie settleil till the young of T. ynccmme and tlie adult of 
tlie last species are known. 

This geiins is a deep-water form, not being recorded from less 
than 6fJ fathoins in northern seas, 30-40 fathoms in southern 
waters. 

IT. Definition op Genus. 

Family Lysianassidse. 

Genus Trlschizostoma Boeck t Esmark, 1860. 

1853. (hierhiia (preoccupied, 1830) A. Costa (1). 

1860. Inschaostoma Boeck (3). 

1865. Lilljeborg (5). 

1870, ,, Boeck (7). 

1872. , „ , Boeck (8). 

1886. Bovallius (11). 

1SS8. „ Stebbing (12). 

1890. „ G. 0. Bars (13). 

1893. Trisddzostmna k- Gnerma Della Yalle (15). 

1895. Trisckizostoim Btebbiiig (i6). 

1905. Chevreiix (18). 

1906, Trisckizostomu Stebbing (19). 

. thick, 'slightly compressed, I’ounded dorsaliy. 

■ iJcfaT longcu’ ■ than ■ first segment'-' of peneon, with a short, 
antei’io'rlj’-io'iinded ' rostrum, produced over ' the . bases of the 
superior aiiteniire. 

/'Eyes 'very large, ■eontiguou.s dorsaliy, occupying the whole sur- 
face of the head,, except. the lostriim and infero'-lateral margin. 

: peduncle very stout, with fi,rst joint larger 
than the otlierd'iwo,; fiist joint of primaij fiagelhim so large as, to 
.appear a continuation- of the peduncle, thi.eklj .fringed wit.h. sensory 
filaments; accessory fla,gellu.m 3- or' 4-articulate, with the first 
joint long and laminar. , 

Iiifeni^r mdentia much longer .than superior antenna ; fl.a.ge!lum. 
ill male longer tlmii in. female. ' . 

- O-mlparfe greatly projecting inferiori^^^^^ ■ ■ 

^lamVihJfs witii large body carrying very large ' S-artieiikte, 
densely setose |.«ip ; cutting-edge truncate,, unarme'cl ; no rnolar'c 
Maxilla 1 ; outer plate elongate, slightly: cont.ra:Cted just below 
the apex, which is divided into 5 ela w4ike',' 'teeth ; inner ' plate' 
small, unarmed ; palp small, bi-articukte.' " 

MimlUiimU large, outer plates partly '. -encomprssing' ,' the oml 
parts ; inner plates muTow ; palp 4-aitieula..te..' ' ,■. 

Fermn : last two segments smaller than preceding ; infero- 
posterior angles of segments piwlneed backwards and rounded, 
Ekie-pkifM: 1st small, nearly triangularj almost completely 
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covered by tlie large second pair, wliicli are dilated inferiorlj ; 
5tli and 6tli iiiferioiiy bilobed ; 7th small, subqiiadrate. 

Branchial lamellfB very large, much pleated. 

1st gnathopod enormously developed, subchelate, prehensile. 
FIson : first 3 segments very large, rounded ; the 4tli with a 
deep depression dorsally ; the 5th the shortest. 

Uro'p>oda with l:)roadly lanceolate, serrate rami ; outer ramus of 
Srd iiropod bi-articiilate. 

Telsoii small, broad, entire or apically incised. 
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EXPLANATION' OF THE PLATES. 
Plate XIV. 


Fis'.T. The whole' animal magiiiiied, with line above 

'' ' showing 'Sctnal length' ,, ■. tiicaense. 

2, Cutkle, taken trom^miderneath 'the; rostrum, ^ ... „ , x 265. 

3. Siip'eri'or antenna, ' ‘Rurfey ’ specimen ■ (with tip 

of sensor}^ hkment :X 2^^o) , / , „ X 17. 

' 4. Superior antenna, '(J li’ish specimen ' X '17. ■■ 

'■ '5. Accessory tlagellmn, ■superior antenna, ' .............. „ X 42. 

■ , ' tt. Inferior antenna, .2 *' 'Huxley ’ specime-n , , „■ X . 17. 

7-' _ , ,■ ',■„,( specimen X 17. 

.8, Calceolns from inferior antenna <J',, the' third from 
; , the tip u , ■ ' .'X 'BGo. 

9. Two auditory setse from the 4th joint of the 

" petl.nncleA»fwr aatcmna,,-<J''Insh'^^ ■ X 265. 

10. Upper lip, ^ Irish g|>ecimen '' ,, ',x 42. 

11. Lower lip Sattoml out, ^ Irish specimen , ' ' ' ' ,X' '42. 

B. Bight maiidible, ? ‘ Huxley * specimen 'X 42. 

13. Cntticg process, ? ‘ Huxley * specimen „ ■ x 75. 

11 Left latndihk (I Irish fe^jecimen „ X 42,' 
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PXATE XY, 

Fig. 1. First maxilla, Irisli specimen (with 4tli spine 

X 205, to show the serration) T. nle&cnse. X 42. 

2. First maxilla, o, magnified to show palp and inner 

; X 75. 

3. Second maxilla, J Irish specimen ,, X 4-2. 

4. Maxilliped, $ Irish specimen X 42* 

5. Palp of maxilliped, inner surface, ''Huxley’ 

specimen X 42, 

0. First gnathopod, ^ Irish specimen ,, X 17. 

7. j, ,, ‘ Huxley ’ specimen X 17- 

8. 5 , „ inner surface, $ ‘Huxley’ spe- 

cimen (with three of the small teeth 

from the palm X 75) „ X 17, 

Plate XVI. 

■Fig. 1. Second gnathopod, Huxley •’ specimen T.nu'aense. X 17. 

2. Claw of second gnathopod, S lilsF specimen ,, X 265, 

3. Terminal joints of seconcl gnathopod, 5 ‘Huxley’ 

specimen "... X 42. 

1. Tip of “ hyaline hair,” 6th joint, second gnathopod, 

Huxley ’ specimen „ X 265. 

5. Tip of ‘•‘jointed seta,” 6th joint, second gnathopod, 

Huxley ’ specimen j, X 265. 

0. One of the “ dactyloptera ” of the 4th peneopod, 

‘ Huxley ’ specimen „ X 150. 

7. First peneopod, $ ‘ Huxley ’ specimen „ X 17. 

8. Second „ $ ‘ Huxley ’ specimen X 17. ' 

9. Third „ ‘ Huxley ’ specimen „ X 17, 

Plate XVII. 

Fig. 1. Fourth peiTCopod, $ ‘ Huxley ’ specimen 27. nic(Bense. X 17. 

2. Fifth „ $ ‘ Huxley ’ specimen „ X 17. 

3. Fringe of spines on anterior angle of oth joint, 

5th peiieopod, ‘ Huxley ’ specimen „ X 265. 

4. Second pleopod, ‘ Huxley ’ specimen „ X 17. 

5. Coupling spines, seconcl pleopod, ‘Huxley’ spe- 

cimen „ X 265, 

6. Tip of uncinate seta, second pleopod, ‘Huxley’ 

specimen „ X 265. 

7. Tip of 5th cleft spine, second pleopod, ‘Huxley’ 

specimen „ X 265. 

8. Uropoda and telson, Mediterranean specimen ,, X 17. 

9. vSerrations, inner margin of inner ramus, hrst 

uropod, i? „ X 265. 

10. Serrations, inner margin of outer ramus, first 

uropod, $ ' . „ ... . X 265, 

11- Telson, c? Irish specimen .... , „ , X 42. 

12. Sensory setixle from telson, Irish specimen „ X about 500. 

13. Telson, $ ..x .......... . 27, msehii. , „ X 42., 

; Plate XVIII. 

Fig. 1. First three segments of ideon, adult $ ............... .77. rasefdi. K 8. 

3. Superior antenna, adult - 'X17.' 

3. Terminal joints of accessory fiagellum, superior 

, antenna', ' ■ ; ■ X 42. 

4. Superior antenna, iinmature specimen „ X 42. 

'' 5. ' . young' specimen v.,...' :X 42. 

6, Inferior anteima (seen tVom the under side), adult . „ X 17. 

7- ,, ' ' .young specimen " ■X,42. ' 

' ' '8. Oral parts in .position, / , X 17, 

.9. Upper' lip, ? ■■ ... V , ' f X' 17. ' 

10. Lower lip with one lohe flattened,' . ■ ■ .' .■ "X 17; 

". , ■' 26^7 
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:.1L Upper aiid lower lips. ,yomjg speciiiien T.rascliu. X 42. 

12. Mandible, adult V X 42. 

13. ,, young: specimen j, X 75. 

It. First inaYilla, adult 9 X 42. 

15. Ape.\ of tlie outer plate^ first maxilla, adult T „ X 205. 


Plate XIX. 

Fig. 1. Apex of tlie outer plate, first maxilla, adult $ . 

For comparison T.nlccBeme. X 265. 


2. First maxilla- young specimen T. raschii. X 75. 

3. Apex of tbe"^ outer plate, first maxilla, young 

specimen ^ « X 265. 

4. Second maxilla, adult 5 » X 42. 

5. ,, „ .young specimen „ X 75. 

6. Palp of iiiaxilliped, right side, adult $ „ X 42. 

7. Maxillipeds, slightly Rattened, seen from the under 

side, young specimen „ X 75. 

8. First gnathopod, showing the under surface, 5 ... „ X 17. 

9. „ ,, of immature specimen „ X 17. 

10. „ „ of a young specimen, taken from 

tile iiicubutory iiouch ,, X 42. 

11. Second gnathopod, adult 9 » X 17. 


Plate XX. 

Fig. 1 . Ckw of second gnathopod, adult $ T, raseJm . X 150. 

2 . Tip of seta from the incubatory lamella, second 

giiatliopod, 9 „ X 265. 

3 . One of the stiff settn, distal marg-in, 6 th joint, second 

giiathopod, 9 » X 435. 

4. Tip of ‘'jointed seta/’ anterior angle, 6 tii joint, 

second giiathopod, 9 « X about 500, 

0 . Tip of “ hyaline hair,” anterior angle, 6 th joint, 

' .second giiatliopod, 9 „ X about 500. 


(i Second giiathopod, young specimeii „ X 42, 

7, Claw of the second gnnthopod, young specimen „ X 265. 

'8, First, peraioi’iod, . adult 9 y showing the branchial 

vesicle and. the, incubatory lamella ■ „ X 17. 

9, First peraiopod, young specimen , X 42. 

10. Second perampoci, adult 9’ X 17. 

11. “Nai! ” of the 7th joiut,2nd peru'opod, adult 9 ... sj X 265. 


Plate XXI. 


Fig. " , 1 . Second perampod, young specimen 

2 . Third peiTeopod, adult $ ■ ' 

3. , „ ' „ young specimen 

'4, Fourth periBopod, adult 9 

5. „ „ young specimen 

6 . .Fifth perteopod, adult 9 - 

7. ,pmig- specimen 

8 . ' Tip of .distal cleft, spine,. second pleopod, adult 9 ... 

9. First uropod, adult 9 : 

TO, Fiminial spine, inner ramus, first Atropod, adult 9. 

■■ ' 11. :Sensory setule, outer ramus, first uropod, adiilt.9 ... 

12 . . , ■; ■ ,, ; "second uropod.,. young 

specimen 

13. Third uropod, adult ’9 

',5 l^* " 9 w "" "' yf'' For.comparisoii 

15. Telson and uropoda, young specimen' ". 

,,16. Secoadiomt, third urdp'Od,. young specimen,,' 

, 17. Telscm, adult ■ 9 ", ........ 1'. . ,, 

', 18 .', ,,' imma,ture"sp 0 eimeU''''. 


T. raselm. X 42. 

'■ » ' X 17. 

, ■ X 42., 

■ X,17. 

" „ , X 42. 

, , X 17., 

. X 42. 

■ ' X "265. 

' X,17. 

" ' ' X 265. 

, „ ", X 265. 

' ' '""" X 265. 

" ' ' "X"l,7, 

T. X 17. 

jP. rascMt. [ X,''42". ", 

" ,X "265. 

Ay ' ' X 17.' 

sy, X,42,,':,, 
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4. On certain Errors \yitli reference to Cleorge tlie Foiirtli^s 
Giraffe. By Henry Scherrbn, F.Z.S, 

[Received April 27, 1908,] 

For more than seventy 3 ?^ ears the duration of life in ca.ptivity 
of the Giraffe presented to George lY. by the Pacha of Egypt 
has been considerably^ understated. The error undoubtedly 
originated in one of the Societ 3 '’s publications, and conseqiienti3r 
has been widely copied. The following appears to be the earliest 
of the eiToneous statements, and the source of all the rest : — 

“ 111 the je&T 1827 a female specimen in had condition arrived at Windsor as 
a present to H.M. George IV. from the Pacha of Egypt. This individual, after 
lingering a few months, died, and its mounted skin and skeleton adorn the museum 
of the Society ” 

This was repeated in the next List, the last of the series, 
published in 1844, whence it was copied into D. \Y, MitchelFs 
Guide, wdiich appeared in 1852, with this addition: — The 
animal died partly from bad management and partly from 
iiifirrnity’ of constitution.” In the edition of 1858 the supposed 
contributory causes are omitted, the statement being It 
lived, however, only a few months at Y^indsor.” This was 
repeated in the first edition of Dr. Sclater’s Guide, published 
in 1859, and onwards in each successive publication down to 
the fifth edition of the Official Guide. It also occurs in a 
paper by Mr. Lydekker, F.B.S.f, on “Old Pictures of Giraffes 
and Zebras,” in which it is stated that ^Hlie animal survived 
but a short time at Windsor,” Dr. Graham’s RenshawJ being 
quoted a.s the authorityT-. 

As a matter of fact, the animal lived at AYindsor for two years 
and two months ; and the evidence as to the dates of its arrival 
and death is here set out. At the end of 1826 the Giraffe was 
sent from Cairo to Malta., whei’e it was kept over the winter. In 
May 1827 it was shipped in the f Penelope’ for London, with two 
Egyptian cows, in charge of two Arab keepei*s and an interpreter. 
These were landed at the Duchy’’ of Laiicastei' Wharf, Waterloo 
Bridge, on the evening of Saturdays August llth, 1827 ; and on 
Monday’" morning Gross took the Giraffe to Windsor in one of 
Richardson’s caravans,; The King “hastened to inspect Ms 
extraordinary acquisition, and was greatly pleased with the cai'e 
which had been taken to bring it to his presence in fine order ”§. 
The .animal .was referred tuby^ the author of ■ The..M'ena..geries’ ![ 
(i. p. 343) as still living i.n-Jime lB29v and. in a.n article, published 
in 1833, under, the, editorial,- supexwision of, Owen— if, indeed, it', 
was not written by him, — it was ,said.-to' “ have .increased, eighteen 

^ ‘ Gist of Aminals in tlie Gardens,’ p. 35 (18S7). 
t,:P.Y.'S.A90T,Ti.-p.'339.g,,.4; 
t ' ‘'N'atitml History Essays’ (p.' '105, 1904). ' 

§, :,‘'Eifcerary .Gaaette,’ ■Aug. 2'5,, 1.82S'7, p., 554*' '' ■ ' ' 

' |j, ,'‘',hiL%wy’ o.f Eiiteitainiiig 'Knowledge.’ 
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indies in less than two years In 1854 tlie true date wjis 
again indicated : 

Tlie girafl^ sent to the French menagerie did well ; that presented at the same 
time to George IV. was the shortest and weakest. [The Consuls of each nation drevr 
lots for the choice.’! She was never in good health, and had been ronghl.v treated, 
and though she had’ grown eighteen inches up to June 1829, she sank gradually and 
died ill the autimiii of that year f. 

By 1879 the correct date was given by Dr. "Wilhelm Strieker : 

*• Ein zweites iiacli London hestimmtes Exemplar traf im August 1827 anderthalb' 
Jalire alt, daiielbst ein, vereridete aber schon im Oktober 1829 ebeiifalls an Geleuk- 
krankheit wahrsclieiiilicii, well OS in Afrika. auf weite Strecken gekiiebelt aiif dem 
Eiickeii von Ivameelen transportiert wordeii war ’'k 

Alajor Fortune Xott stated that the Giraffe ^Alied in 1829 ”§ 
and while collecting material for my book on the history of the 
Society I was so fortunate as to meet with evidence that enabled' 
me to fix the exact date of the animars death. 

A piaragrapii in the ‘ Times’ of Oct. 19, 1829, taken from the 
^ Windsor Express ’ of Oct. 1 7, puts the actual date beyond doubt.. 
It runs thus : — 

Messrs. Gould and Tomkins, of the Zoological Gardens, are now dissecting the 
girafte which expired on Sunday last [Oct. 11]. We understand that when the skirr. 
IS st-uffed His Majesty intends making it a present to the Zoological Society.” 

So that the Giraffe lived exactly two years and two months in 
this country, having been landed- in London on August 11, 1827., 

At the meeting of Council held on August 28, 1830, Lord' 
Auckland, President of the Society, submitted offer hj' 
Sir 'William Freeinan tie of The skin and’ skeleton of the-girafte-- 
that lately died' at Windsor.” ' It was -resolved that the Secretary 
be ref|uested to inform Sir 'W- Freemantle that they thankfully 
accept the same, -and will also bear the charges of .preserving -and 
setting, up the aiiimal.- In the' second ■ edition - (18,38) -' of . the 

Catalogue of Mammalia in, the Society’s- Museum, ’ the animal is' 
entered 'US being presented by His Majesty William IT.” 

Another error '.with 'regard to the animal, is that .it was 
Well known to the people of the metropolis — a popular favourite.,,, 
The WTiter of the article in the ^Zoological ..Magazine,’ previously 
referred to,- -stated ' that, . -owing to the distance from town at 
- w,lii-cli . this animal was kept and the ' state - 'of confinement which- 
its weakly- eoiidi,ti-on rendered indispensable- during the latter part -.- 
of, its 'existence, the living - Giraffe was 'seen, in this country bj" 
eoiiiparatively.' few individuals. 

In ^ the paper by Mr, 'Lydekker .'already, cited,' the -author, 'in 
describing a-pf,i'inting 'by' E;. B.- Davis, then in' the Eoyal CollectiOE-' 
at ^ Windsor,, having, on '-the back-, the note' «'P'o-rtrait of Giraffe- 
belonging to'His .'Majesty -'suggested', 'that''-'the"'artist . -took a' 

- * -,* Zoological -Map^zirie,’' -’i. p. 3.,' -' 
t *EaglishCyclop8edm*'''(K'at/-H'ist'.-), ii.'e 0 il 02 $,' '-- 
^G^hic-hto Jer,lieBager.ie»/-.S,.-.'25. 
k- ,* --'\ViM .Animals -.Fhotogtapfeed- ap'd B'escrihed/ p. 325.': , ' 

'.I'i,: 'F. Z.$., '1.9Cli,-iT.-,.,p* , 
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pol'trait of the Cape Gira.ffe for his model, and he inaj have 
copied Paterson’s specimen in the British Museum.” It should. 
I think, he remeixibered that Eichard Bennett Da, vis was an 
ai'tist of good reputation. He was afterwards animal-painter to 
William lY., and the Court Officials of that day must have heeii 
aware of his pi:‘esence for the express purpose of painting the 
Giraffe, and indeed of his whole history. He owed his education 
as an aitist to royal favour. His father had been huntsman to 
the royal harriers ; G4eorge III. took favoxrrahle notice of some of 
the boy’s sketches, and j)Iaced him under Sir William Beechey. 
In 1 806 he sent to the Academy a painting, “ Mares and Foals 
from the Boyal Stud at Windsor.” His appointment as animal- 
painter to the King was made in 1831, and he painted the 
cavalcade wffiich formed the coronation procession of that 
monarcli^l 

There is, moreover, incontestable evidence that he did paint the 
Giraffe, and practically all that we know about the habits of the 
animal in captivity came from his p>^n. He contributed a reiy 
interesting account of the Giraffe to the ^Literary Gazette’ t; and 
in the following passage occurs the first mention of the bilobed 
teeth known to me : — 

“ The upper lip is longer than the lower one, which assists the tongue in drawing 
in the boughs ; but when grinding its food it is contracted. It has no teeth or 
nippers in the upper jaw, and the outside ones are divided to the socket. It is 
a ruminating animal, and lies down when it chews the cud.” 

The fact that Davis painted a picture of the Giraffe vras stated 
by the editor of the Literary Gazette,’ who expressed “our 
obligation for this paper to Mr. R. B. Davis, who, while painting 
the picture of the animal for His Majestj^, had many oppor- 
tunities of observing its peculiarities.” In ‘ Menageries’ (p. 348) 
Davis’s account of the bilobed teeth is quoted, but this impoitant 
part of his narrative is omitted from the ‘ Zoological Magazine ’ 
and the ‘ English Cyclopsedia.’ 

5. On the Breeding-Habits of a Cichlid Fish ( Tilapia mlotiea) . 

. By Chaklrs L. Boulekg,e.r,.B.A., F.Z.S.^ ' 

[Received March 23, 1908.] 

' During'" a short "expedition in. the spring of last, year To 
Lake Qurun, in the Fay um province of Egypt, , I was 'able to 
make some' observations' on 'the .bi'eeclingdmbits'mf : 
mlotica 'j thO' Bolti 'siiltani ” ''of the, native ■fishermen. ' ' 

.'/These , interesting Ciehlkls .'abound. in' the brackish ' wate.rs ■ of 
the lake and 'are extensively ffi'shed- for ''by The natives, the. 'Birket' 
el 'Qtim.n.', 's'lippljing .most.', of the' markets' of Lower Egypt, 'wTth 
this excellent 'food-fish. ' 

, '..Isolated observations have-been' recorded: on' "the habits "'.'of the 
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Bolti ; blit a complete account of tlie nesting-processes lia,s never 
been piiblislied., , 

On visiting tlie iisli-markets on' the shores of the lake, and 
inspecting the baskets full of Boltis, the first thing to strike one 
is the fact that some Individ imhs are more brilliantly coloured than 
others : these the natives declared to be males, the females being 
'less vividly coioiirecl. I' accordingly dissected and >sexed a few 
examples, and found tins statement to be correct. 

The males, which grow to a larger size than the females, have 
the whole ■ of the' ventral surface of the head and belly, almost as 
far back as the commencement of the anal fin, of a„ bright red 
■colour ; the throat is of a particularly biilliaiit hue. The pectoral 
■and pelvic fins are bright red, and the top of the head ■ also, bears ■ 
red ' pigment — not, however, so vivid as on the ventral side, ^a'lid 
'iiiclming rather to violet. 

In the females, on the other hand, the red colour is absent from 
the top of the head and from the pectoral fins ; the throat and 
belly are pink. 

, .The 'brighter colours and the large.size of the males render 
these eaeiiy distinguishable from the females, even when viewed 
in the water. ■ : ' 

' III common with many- other Ciehlid 'fishes, TUapia nihiim 
■ex.cavates' holes for breeding-purposes ; these .were first . observed 
by Loat in ■ 'Lake .Menzaleli. ■ In ■ Lake Qiirun these,, nests; or, 
as the'' iiativesmall ,th'em 5 “houses,” of , the Bolti are to be foiiiKl 
close to,' the shore in two 'to three fe-et -'.Gf w,ater. I found them 
to "occur ' ahiiost exclusively on' the north or '.desert' side of .the', 
lake., .The'reason for- this ■i.s,'I;.'thiiik, qiiite evident to anyO'iie 
familiar' with the Birket' el Qtnam-'.; for on, This side the water 
becomes rapidly deeper ofishore, -enabling the, fish when disturbed 
to .dait} off into.'' deep :;-wn ter, ■ where they are safe , from ■ their 

■ Biimeimis,, enemies, .''On the south- side, 'of -.the lake the' conditions' 

. are., very. different, there .being -'often -.fifty yards'of 'miidd,y shallows 
..to 'Cut off Their retreat. - 

The nests are merely basin-sha'pe'd . boles' scooped out in. the 

■ .'".'Sand, usually ,,among--reeds'Or ' tamarisk bushes. ■ The , largest "one 

I saw measured just over a yard in diameter and one and a half 
feet deep. I bad the good fortune to be able to watch a Bolti at 
work on one of these nests. The latter was nearly completed 
when I commenced my observations at the beginning of May 
and was occupied by a large male with brilliantly coloured head 
and fins ; there w’-eie no signs of a female in the neighbourhood. 
The male remained by him^lf in the nest during the two days 
that I observed him, and was croupied chiefly in smoothing clown 
the sides of the excavation ; this he did by revolving round and 
. romid with Ms tail in the, centre,' bi^tishing away diiT from the 
sides of the ne&t with Ms fins. On the third day I returned 
‘ «.w}y to the nest and found it unoccupied. A short distance 
" iiimy,howeveryThe same male ms to he seen nowaceompahied by 
n female; com^Mpw^evideisttlyin pfrogress, the male swimming 
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about in front of tlie female, exhibiting liis brilliantly coloured 
throat and fins to their best advantage.' 

During a short' absence from my post of observation, tlie pair 
was disturbed l;)y fishermen with casting-nets and never returned 
to the nest. 

We see, however, that it is the male only who constructs the 
nest, and it is not until the latter is completely iiiiisiied that lie 
goes out in searcli of a mate. . This is by no means unusual ; and 
a similar state of tilings has been descrilied in the American 
Cichlid, and in many Oentrarchids. 

The native fishermen confirmed my obsei'vations and informed 
me that they made use of their knowledge by catching the large 
males over the holes, the fish being too occupied by their nest- 
niaking to be easily disturbed. 

I was unfortunately unable to witness the oviposition ; but an 
intelligent native whom 1 cross-examined informed me that male 
and female inpair together to the nest where the eggs are 
deposited, the female later taking them into her mouth. He 
ridiculed the idea of a reverse process of parturition, which Loan 
asserts to he the belief of some of the 'Mle fishermen. ■ 

A number of fish were brought to me containing ova or young 
in the mouth; these, as vras to be expected"^, all proved to be 
females. One specimen, carrying young measuring about 10 mm. 
in length, had the oviducts full of large ripe eggs, and was evi- 
dently prepared to mate again as soon as the first brood was 
■disposed of, as' already ascertained by' Pell€‘gnn t in ' 
gaiilcBa. 

6. A Eevisioii of the Oriental Pelobatid Batracliians (Oenus 
Megalophn/s). By G. A. Boulen-ger, F.R.S., Y.P.Z.S. \ 

[Recoived April 6,1908.] 

' (Plates XXII.--XXWf - and' Text-figure 78 ' ' ' 

M.y attention has lieen drawn to "the; generic characters' of the 
'Peiobatida^ of tiie Oriental . Region, through" the,' notes published 
by Bed dard ' a j^ear' ago in' these '^Proceedings'^ on the 
anatom}" of Megahphrys jiasiUa, in which he stated that the 
single speci5)ien examined by him had proccelous veiiebrfe, whereas 
the genus MegalopJwgs had been defined by Cope and myself 
as liaving the vertebne opisthocoalous. A skeleton of an adult 
Megalojihrgs nasaia which I had prepared confirmed Mr. Beddard’s 
statement ; but at the same time I find the vertebi*as to be pro- 
■c'nlous also in some specimens of If. mmitcmuj the type of the 
genus, and of J/. lougipeB^ of which species other specimens 
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showed tliein to he opistlioccelous. It is therefore clear that the 
character, however important it may appear at first, is worthless 
even as a specific character in these Batrachians. I had to a 
certain extent foreseen this result in 1882''-', when I refused to 
divide these frogs into larger groups according to the mode of 
articulation of the vertebire, as had been done by Cope t and 
Lataste remarking that ; “ In this case, this character does not 
seem to me to be of such importance as was believed by some 
authors. It has been noticed that;, in some individuals of various 
species, the intervertebral spheres do not become firmly attached 
to either centrum at maturity, and one adult specimen of 
Xenopkri/s montkokc in the British Museum exhibits a very 
anomalous mode of articulation, the fourth vertebra being 
biconctive, the fifth biconvex, the others procceliaii.” Curiously, 
I was soon alter censured by B, Blanchard § for not having 
divided the Tailless Batiaciiians into two primary gi'oups : the 
Opisthocceloiis and the Proccelous. 

Still I persisted in using the character of the opisthoco?lous 
vertebrae for separating Megcilophrys from Leptohracliiimi^ with 
which I had been obliged to unite Gunther’s Xewp^lirys when it 
was shown that the presence or absence of vomerine teeth couhi 
not be used a,s a generic character in this group [j. Now an 
unexpected discovery shows the last genus to be still more closely 
■related to the first. 

Some time ago, whilst collecting in Darjeeling, Dr. Annandale 
found some curious tadpoles agreeing so closely with those of 
Megalophj^s 'mmitmm, first described from Java by Prof. Max 
"Weber, and .since .found 'in the 'Malay Peninsula. . However,, 
.owing to\ the fact that .if . montmui has never been recorded 
from the Himalayas, whilst Xenophrys monticola (now called 
Megaloplifys parm) is common there, doubts arose in his mind 
as to the comeetness of the identification, and . he sent me a large 
series of 's.peeiin.ens, .adult and young, ■ of the latter species,, 
tog.ether with several specimens of the prohieniatic larva, one of 
which ,has' the limbs fully developed. . A study of' this material 
; lias, convinced me . that the so-called Xen-ophrys mmiticola 
the .' same sort., of tadpole ' as Megalophrys montana ^ ' so closely 
resembling it that I 'can . only distinguish it ...by the whitish 
coloiir..ol ' the, belly, which. in the Malay species is dark brown. 
..I . . have , therefore ,. . . no . hesitation .in .abandoning the , genera 
' Xtmophrys miil 'and.' 'uniting them with, the first- 

deseribed .,, . . And . as the .species ' are ' hi' '.wa.iit , 'of 

■ revisio.n, I haveyseized thiS’ opportunity for submitting them .'all .to. 
a renewed study, the .results of; which appear in' this paper. ' 
Before proceeding .with .the,. 'descriptions of 'tlie' species^' I wish 
to reply to two criticisms of Becldaid's in the above-quoted paper. 

« Cat. fMr. EcMd. p. m. f J. Acad. Piiilad. (2) vi. 1866, p., '67. 

I Actes ScKj. Liini. Bord. xxx. 1879, p. 330, 

§ BuB. Fraiice, 1885, p. 584-. — Heply by Boiilenger, op. cit,.' 1886,., 

P“ II Ana.. Mm. Ocaoxa, (2 j \ii. 1889, p, 750. 
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First, lie remarks that I am mistaken in describing JhgcdopJirfjs 
as with •• outer metatarsals imiteclF in opposition to Felobates 
with “outer metatarsals separated -by web.'’ He finds that 
“ both frogs agree in the separation by web, only tliatj the web is 
more extended towards the tip of the toes in Felobates, The 
figure given by him of Megalophrys (fig. 92, p. 326) shows, how- 
ever, that the web does not extend into the metatarsal part of 
the foot, the outer metatarsal segments being completely bound 
together by the integument ; whilst in Felobates. when spread 
out, they are seen to be separated by a deep grc^ove into whicii 
the web penetrates, as in the true Frogs. 

Secondly, Mr, Beddard still thinks the fusion of the eoc(?yx 
with the sacral vertebra to be an important character in 
Megalophrys nasida, although I have sho-wii it to l:>e varial)le 
in Fdohates. I find it to be likewise variable in 2Iepalophrys, 
as may be seen from the followung notes on various vertebral 
columns examined by me : — 

In a dry skeleton of 21. montana and in tw'o smaller specimens 
in spirit of the same species, wdiich I examined when preparing 
the ‘ Catalogue of Batrachians’ published in 1882, I found the 
prtesacral vertebras, 8 in number, opisthocoeloiis, and the coccyx 
articulating with the sacral vertebras by one condyle, as stated by 
Cope. In another skeleton, wdiicli has since been prepared, the 
vertebi’se are proccelous, and the coccyx is likewise distinct froiii 
the sacral vertebra. 

In a skeleton of a large 21. iiasiita,^ from Kina Balu, in which the 
dermal ossification forms a complete roof over the 
Text-fig. 78. skull, similar to but thinner than that of FelohaU$^ 
cidtripes^ and not extending over the temples, 
tlie vertebral column is as in the second spe- 
cinien of 2f. montana, except that the coccyx is 
immovably fixed to the sacrum, although the 
line of separation is visible on the lower aspect. 
Exactly the same condition obtains in a large 
M. major. In a smaller specimen of 2£. 
from the same locality the coccyx is cpute free 
from the sacral vertebra and the vertebrJB are 
opisthocoeloiis. 

The vertebi'se are proccelous or opisthocceious 
in 2£. longipeB, and the coccyx is completely 
fused with the sacrum. 

A'ertebral column,' .In' several specimens 'of .J/. pGnua ■■ the ver- 
, tebr®' are proccelous and ' the , coccyx is free and' 
ventral, aspect.' movable. , ^ 

,F ■ A skeleton of J/. is interes'ting as' 

showing an anomaly somewhat -similar 'to, one,, cleS'Cribed -'by'.IIowe'S 
in 'Bombin€ttor^.[ Anomalies,', we 'know, /are, frequent in the 
B'iseogiossi'dse ■ and also;^ in' Felobates 't*- ' There are' two ' triangular-, 

, Ptoc. Anat. Soc. 1890,' p. xvi, 
t' Adolplfi,'Motrlibl,'''J'ahi^^ xr* 1895,'p. 
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'.sacral diapophvses on tlie left side — the first on the ninth vertebra.,, 
-as iiormah the second being part of the coccyx; on the right 
side tiie ninth vertebra, has a slender diapopliysis, as on that 
preceding it, and the triangular process forms part of the 
coccyx. 

I have alluded above to irregularities in the mode of arti- 
culation of the vertebra?, which lose all systematic importance 
from the fact that, in these lo%vly forms, the interveitebral 
sphere of cartilage which is at first distinct from the so-called 
centi'a, as they ossify, become attached either to the vertebra 
fiiiteiior or posterior to each, if not remaining independent. We 
may thris find, on the same vertebral column, procceloiis, opistho- 
emloiis, or amphicmlous vertebra? ; and it is now quite clear that 
sach a character is worthless in the Felobatidie even as a specific 
chai'aeter. I nia}" add that the same will probably be found to 
be the case in the Hemipliractidav Brocchi has described the 
vertebrjB of as opisthoccelons. I have not been 

able to verify the statement, hut I find them procmious in a 
skeleton of the closelj-allied Ckratohyla hubalus. 

Genus Megalophrys Ivuhl. 

Pupil erect. Tongue circular or pyriform, entire or nicked 
'and free beliincl. Vomerine teeth in two small groups, if pre- 
sent, ' TympaiiiiBi distinct or hidden under the skin. Fingers 
free, toes free or shortly webbed outer metatarsals , united. 
-St eriiimi with a/boiiY style. Coccyx, if distinct from the sacral 
vertebra, with simple articulation. 

Bouth-eastem Asia. ■■■/.■ 

Synopsis of the .Species, 

1. Profile of snout oWiqiiely truncate, strongly projecting beyond lower jaw; 
canthiis rostraiis angular and loreal region vertical or siigbtly oblique. 

A. Plead at least once and a half as broad as long (to occiput) ; tibio-tarsal 

artiralation not reacbingeye ; vomerine teetb usually .present ; tjmpanmn 
b.idden orteebly distinct. 

VEnd of snout without or with .a mere 'indication ' of a ' 
v'dermal ' -ap'pendage ; crater border of upper eyelid pro- 
. duced in the adult into '’a, pointed appendage, which . 

'„ .cioes-'-not, as a rule, ineasui'e more, than .-.half diameter 

„ of eye.,.,.. 1. M, montmia Kiilil. 

. Snout teriinimting in a pointed dermal appendage ; outer 
bonier of upper eyelid prodacM- into a -pointed append- . 
age, which is at least'l' diameter- 'of -'ey e in the. adult .... . 2. -Jf, »«OTj.te -SchIeg'. 

B. Head not more than once and. 'two-fifths .as bro.ad ■ as ' long ; '.ty-mpanmn 

distinct. 

1. Tibio-tamI aiticuktion- reaching beyond eye -;, vomerine teeth |)-reseiit. - -- 


Uppey eyelid with a horn-like tubercle; tibia 1| to 
1| times in length from- .sno'ut to vent; to^-"with a - .' 

slight rudiment of web 3." BIgr.- 

eyelid without appendage ; tibia IJ to S times . -.- - 

in len^h from snout to vent s toes | to I webbed 4 M, majQr Blgr.,' 
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2. Tibio-tarsal articulation not reaching beyond eye (rarely slight iy beyond) : 
tibia at least twice; in length from snout to vent toes" with a" slia'lit 


rudiment of web. 

Voirierine teeth present ; tympanum a’noiit -jV diameter of 

eye, which equals the distance between the two 5. 21. rolnsfa Bln:r, 

Vouicrine teetli present ; tympanum f to f diameter of 

eyOj which is less than the distance between the two... 6. 2L jjarva lllgr. 
Vomerine teeth none ; tympanum % to diameter of eye. 

which is less than the distance between the two 7. 21. hfMtfferi Blgr. 


IL Snout rounded or vertically triincatej not or but feebly proiecting beyond lower 
jaw. 

A. Tibio-tarsal articulation reaching the eye, or beyond ; head as long as bri>ad 

or slightly broader than long ; tympaniun perfectly distinct ; no" voiiierine 
teeth. 

Tibio-tarsal articulation reaching tip of snout ; tibia a 
little more than i length from snout to vent ; snout 

rounded 8. JJ. Gtlir* 

Tibio-tarsal articulation reaching eye; tibia length 

from snout to vent ; snout truncate 0. 21. heleropus Blgr. 

Tibio-tarsal articulation reaching eye or between eye and 
nostril ; tibia or a little less than i-, length from 

snout to vent; snout rounded 10. 21. pelodj/takfes Blar. 

B. Tibio-tarsal articulation not reaching the eye; tympanum feebly distinct or 


hidden. 

1. Head not more than once and *1 as broad as long; no vomerine teeth ; 

toes 5 to webbed. 

Foot longer than head ' 11. 21. lotileugeri Bedr. 

Foot as long as head 12. 21. Jmssdtii Tsch. 

2. Head at least once and f as broad as long; one or several conical tubercles 

on upper eyelid ; vomerine teeth usually present. 

Boreal region very oblique ; toes :i- to ^ webbed 13. 21. mrinemk Blgr. 

Loreal region very oblique; toes nearly free or with a 

mere rudiment of web 14. 2X,fe(s Blgr. 

Loreal region vertical ; toes with a mere rudiment of 
web 15, fix. Blgr. 


1. 'MeGALOI*HE,YS MOVTAISTA. ' 

Megoiikrys monticolci Iviihl, Isis, 1822, p. 47o. 

IleyalojjJirys montana Kiihl, in Fenissac, Bull. Be. Xat. ii 
1824, p. 83 ; ' Wagler, Sjst. xVinpli. p. 204 (1830) ; Tscliucli, .Class, 
Batr. ,p. 82 (1838); I)um,.& Bibr. Erp. Gen. viii. p. 458 (1841 ) ; 
Giiiitb. Gat. Batr. Sal. p. 36 (1858), and Ann.' 4, Mag. K. H, (4) 
xi. ,1873, ,p. 419; Bonleng. Gat. Batr,. ' Ecaiid. p. 442 '(1882); 
M. Weber, Ann. Jard. Bot. Buitenzoi’g, xv. Siippl. ii. 1898, p. ,'5 ; 
Laidlaw, Proc. .Zool, Soc. 1900, p.' 889 ;■ Annandale, Ease. . Mai. , 
ZooLiup, 275 .(1903). '. , ' ''' 

Geraio-jilmjs montmia Gravenb. Delic. Mus.' ZooL YratisL p. 47 
(1829); Seliieg, Abbikl. p. 29, pL x. %. 3 (1837). 

, Cemtopkrym fmiitmia 'Scbleg,' Handl.,- p," '57, (1 858)., 

Megalo 2 )hrys Ymnimiay .part., G.tintb. 'Bept. 'Brit. Incl, p. 413 
■(1864); , 

'■'Megidophrys/montaria, vaiA .Bonleng. in 'Annandale 4 

Robins. 'Ease. ' Mai.,, .,Zool. ,p.,'131,.'pl. t. ' fig. 1 .(lOO^). ■ ,'' 

Tongue .X'eiitire' ,or' leebly ■■nicked ■ beliincL ■Yomeriiie, , teeth 
usually, ■present, in ■; twoy,. widely '■ separated , small',,, groups' ".just. 
beliiiidAbe'devel' of'.'tiie clioanse,;. ".Head,,',' large, '1|, to 1| times,.., as. 
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brOiTcl as long, usually defined behind by a more or less distinct 
tiuiisTerse fold ; snout truncate or obtusely pointed, projecting 
beyond lower jaiv^ as long as or a little shorter than eye ; canthiis 
1‘ostralis sharp ; loreal region vertical or a little oblique, concave ; 
nostril equally distant from eye and from end of snout ; inter- 
orbital space concave, its width to 2 times that of upper 

eyelid (narrower in the very young) ; tympanum usually feebly 
distinct, rarely hidden, its diameter to that of eye, from 
which it is separated by a distance equal to the diameter of the 
latter. Fingers obtuse or feebly swollen at the end, first as long 
as or a little longer than second, which measures f to f length of 
third ; no subarticular tubercles ; no distinct metacarpal tubercles. 
Toes rather short, obtuse or feebly swollen at the end, with a mere 
rudiment of web or, at most, ^ webbed ; no subarticular tubercles ; 
a fiat, veiy indistinct inner metatarsal tubercle. Tibio-tarsal arti- 
culation reaching the shoulder, the commissure of the jaws, or the 
temple ; tibia § to length from snout to vent ; foot as long as or 
shorter than tibia. Skin of upper parts smooth or with scattered 
conical warts, old specimens with bony deposits on the head and 
anterior part of the back ; a strong glancluia.r fold from eye to 
shoiildei*, usually another on each side of the back ; uppei* eyelid 
with a sharp, raised edge, which is produced into a more or less 
distinct point or horn ’’ ; this point may be very indistinct (var. 
'ticeras Blgr,), or veiw much developed, measining nearly | diameter 
of eye; as a rule it does not measure more than diameter of 
eye ; an indication of a similar appendage on the tip of the snout 
rarely present ; a more or less developed pointed tubercle usually 
present behind the commissure of the jaws ; limbs usually with 
oblique transverse glandular ridges; throat smooth, belly with small 
tubercles. Olive-lmowii above, uniform or variously marked with 
darker or lighter a more or less distinct large triangular dark 
.spot between the eyes, the' base- forwards, and a dark oblique bar 
be,iow the eye; limbs with more or. less distinct dark cross-bars; 
lower parts pale brown, spotted or marbled with darker ; a white 
"tubercle on each side of the- breast, ' Male without vocal sac. 


Measurements of specimens from Java 




$. 

From, snout -to vent 

55 

88 millim. 

Teiigth , of h ead (to occiput)' ^ . 

19 

27 „ 

Width of head 

29: 

43 „ 

, Feiigth of . snout ' 

■'•6 

8 » 

.Biameter of eye 

■6 ,, 

8 „ 

Interorbitai' width 

10 

'14 

Tfiaiiieter ' of tympanum-. 

'T' 

-4 „ 

Distance between eye and tympanum 

■ 6 


Fore limb ....................... 

■A 35"', 

53 „ 

Hand 

'blfi- 

23 „ 

Hind limb ...... ...... ... . . .... , 

70 

110, „ 

Tibia .... , . . 

23 

: ,35 : 

Foot ..; .-r. . . h; . w-. 

"-',21-:'"" 

, - ,,, . ', 


* In a specimen from Jaw, where tlie .^species is most ahimdaiit.' 
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Originally described from Java, this curious-looking frog has 
since been foiiiicl in other parts of the Mala.y Archipelago and in 
the Malay Peninsula. The numerous specimens in the British 
Museiini are from Java, Borneo, Palawan, Balabac, Samar and 
Diiiagat Ids. (Philippines), Siimati^a, and Bukit Besar in Jalor. 

It is a sluggish and thoroughly nocturnal animal. Nothing 
has been observed concerning its breeding-habits ; lint I find the 
eggs to he large, those in the oviduct of a specimen 83 iniilim. 
long measuring 3 millim. in diameter. The larvm were first 
described by Max Weber* from Java, and Laidlawf and 
Annandale J have published observations on specimens obtained 
in the Malay Peninsula. These tadpoles are found in mountain- 
streams with gravelly beds and are i-emarkable for the fiinnel-like 
iioat formed by the lips, which are beset with inimite horny teeth ; 
these are not connected in any way with definite ridges orlamelke, 
l>ut radiate along the anterior surface of the f uimeL According to 
Aiiiiandale, the funnel-shaped lip is capable of assuming two very 
distinct forms, according to the position of the tadpole : — (1) When 
the animal is hanging from the simf ace-film, as it frequently does, 
this structure becomes a translucent rhomboidal or lozenge-shaped 
float, depressed in the centre towards the inoiith, but otherwise 
nearly flat ; (2) when, on the other hand, the animal is resting on 
the bottom, the float takes on the appearance of a pair of slender 
processes, continued upwards on the sides, like a pair of horns. 
As in other Pelobatidie, the sj^iraculum is siiiistral. The tail is 
more than twice as long as the body, the total length of the 
largest tadpole being about 40 millim. The coloration is of a 
very dark brown, even on the belly. 

2. Megauophrys nasuta. (Plate XXII.) 

Ceratophrys montana, var., Schleg. Abbiid. p. 30 (1837), 

2£ecialop>hrys montcma (non Knhl), Cantor, Cat. MaL Kept. 
p. l40 (1847). 

fJeratopJm'yne nasuta ScMeg, Handl. Dierk. ii. p. 57, pi. iv. 
fig. 72 (1858) ; Glinth. Cat. Batr. Sal. p. 36 (1858). 

2Iegaloj>hrys montana^- part., Giinth. Bept. Brit. Inch p. 413 
{1864),'. ^ , ■■■ d ■ 

^fegalogihrys Edeling, Tijdschr. Nederl. Dierk. 1864, 

p, 205, and Xat. Tijdschr. Xederl. Ind. xxvii, 1864, p. 265,' pL — . 

, Ceratophrys ■iimiita Schleg. Dierentuin, 'B^ept. p. 58, fig. (1872). 
\ : 2Iegalo2^hrys nmuta. Gixnth., Ann,.&..Mag. X. H. (4) xi. 187^ 
p. 419 ; Bouleng. X-at. . Batr.’ Ecaud. ,p,, 443 (1882) ; ,S. Elower, 
■Proc.' ZooL Soc. 1899,,. p. 913 ; Werner, ,Zool. , Jalirb., Syst. ■ xiiil 
1900,, p. 498; Isenschmid,' Mitth./Xat. ',Ges. .Bern, T903, .p. .21 
"' Beddard., ,Proc... Zook Soc. '1907,' p. ■■324,,' figs, 

V ,Tongue entire;, or feebly .'nicked -behind. ' Vomerine teeth' ,pre- 
.seiit,' ill' two;' wklely ., separated ..'small . '.gro-ups .O'li ^a'. level with: .the 
posterior border :of: the,. choanse..'-', .Head large,. 1| ,to 2 times as. broad 

.' ■ 'Alin. Jard. .Bofean. ,.B'n'itanzorg, 1.89$, .Sup, pi, ^.ii, p.' 5... ' ■' 

'. f Proc.' .Zool. Soc. T9€M)j 'p, ;889.' . ' 

-.. -'j Pascic, Mal.ay.j.’Zool. 'p,. 2^75 ..■(1903'), .. ■ 
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as long, iisiiallj defined beluiid. by a moi'e or less distinct trans- 
verse fold; snout truncate in profile, pointed from above, and 
projecting beyond lower jaw, as long as or a little shorter than 
eye ; caiitiiiis rostraiis sharp ; loreal region vertical or a little 
oblique, concave ; nostiil equally distant from eye and from end 
of snout ; interorbitai space concave, its width 1 1 to 2 times that 
of upper eyelid (narrower in the very young) ; tyiiipanum often 
hidden ; if distinct, its diameter i to | that of eye, from which it 
is widely separated. Fingers obtuse or feebly swollen at the end, 
first as long as or a little longer than second, which measures | to 
I length of third ; no siibarticnlar tubercles ; no distinct meta - 
carpal tubercles. Toes rather short, obtuse or feebly swollen at 
the end, with a mere rudiment or web or, at most, | webbed''-" : 
no SLibarticular tubercles ; a fiat, very indistinct inner metatarsal 
tubercle. Tibio-tarsal articulation reaching the shouldei* or the 
commissure of the jaws t ; tibia ^ to | length from snout to vent ; 
foot a little shorter than tibia. Skin of upper parts smooth or 
with a few scattered warts ; adult with bony deposits on the head 
and anterior part of the back, which may completely fuse witli the 
skull, and form a bony shield on the pr^esac^al part of the body; 
a glandular fold from eye to shoulder, sometimes continued on the 
side of the body ; another fold usually present higher up on the 
back, from behind the head to the sacral region; frequently, but 
not constantly, a subconical tubercle on the scapular region and 
aiiother in tlie middle of the sacral region ; similar’ tubei'cles,. 
exceptionally, on the head; upper eyelid with a. sharp, raised 
edge, produced into a long point or horn,” which is at least 
and often quite, as long as the eye in the adult ; a similar, but 
shorter appendage on the end of the snout, and a still smaller one 
at the angle of the jaws ; limbs with or without oblique transverse 
glandular ridges ; lower paits smooth, or belly with small tubercles. 
Olive-brown above,, uniform or .'variously marked with darker and 
ligMer';''a more 'or less distinct. Y-shaped, dark marking between 
the eyes and on the occiput;' a/ 'dark oblicpie bar below the eye 
lower parts dark bl’own, or spotted or .marbled with .dai’fc brown.. 

. Male '.with an, internal vocal sac,. ■ 

'Measurements of two specimens' from Sumatra, found pairing 
.by DiV H. O'. Forbes 


, 'From, snout to 'vent,', ..... . . ... . . . ...... . 

Length of head. '.(to oc,ciput) ' ... . . .' 

■Width' of head,:.. .... . .... ....... 

Length of snout 

Diameter of eye 

Interorbitai width 

Diameter of tympanum 

Distance between eye and 'tympanum 


d . 

9 • 


82, 

„125 millini. 

,24 : 

36„ 

!7 " 

41 

60 

? J 

8 

12 

?>, 

7 

11 


13 

20 


4 

6 


8 

16 

?3- ', 


* tmtimkmiil (i, e,) describes a spedmea $mn Somatm in wbich tke toes arc 
nearly Wf 

t Xh© eye in a specimen from Smaatta? to Isensctoid (Z. <?.). 
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Fore limb 54 74 iiiillim. 

Hand 20 31 

Hind limb 96 134 

Tibia 30 42 

Foot 29 40 


Known from tlie Malay Peninsula (Penang, Pei'iik), Suiiicitra, 
Borneo, and tlie Katuna Islands. 

The above description is almost a repetition of that of J/. mo 7 i- 
iana^ so closely are these species allied to each other. As I 
mentioned in 1882, the only important diflerence between the two 
1 ‘esides in the greater length of the palpebral horn-like appendage, 
and the presence of a similar appendage on the tip of the snout in 
Ji. nasuta. To this may be added the somewhat inoi'e anterior 
position of the vomerine teeth in 21. nasuta. 

Dr. H. 0. Forbes 1ms observed the frog to pair, in Siunatra 
on the ].)anks of sti‘eams, the male embracing tlie female round 
the liimbiir region. Recently transformed young, some with 
remains of tlie larval tail, measuring 15 to 17 milliin. from snout 
to vent, were obtained in Penang by Capt. Flow^er ; the palpebral 
and rostral appendages are absent in three very young specimens, 
and I do not see how they can be dhstiiiguished from 21, moniana 
at U: similar stage of development. 

3. Megalopheys longipes. 

2Ie(j€dop]irys longipes Bouleng. Proc. Zooh Soc. 1885, p. 850, 
})1. Iv. ; Giinth. Ann, & Mag. K. H. (5) xx. 1887, p. 316 ; A, L, 
Biitier, Joiirn. Bombay K. H. Soc, xv. 1904, p. 4()0. 

Tongue feebly nicked behind. Yomeriiie teeth in two small 
groups just behind the level of the choanm. Head moderate, much 
ciepressed, once and | as broad as long ; snout obliquely truncate 
in profile, projecting beyond lower jaw, nearly as long as eje ; 
caiithiis rostialis sharp ; loreal region vertical, concave ; nostril 
equally distant from eye and. from end of snout; inter- 
orbital space concave, as broad as or a little broader than upper 
eyelid; tympanum distinct, f to |- diameter of eye, its diameter 
equjil to or less, than its distance from eye. , Fingers slender, 
feebly swollen at the end, first as. long as or a little longer than 
second, which measures about |- length of third ; no .subarticiilai* 
tubercles ; no distinct metacarpal ■ tubercles. Toes , long and 
slender, feebly swollen at- tlie end,'- with a- slight .rucliinent of 
iveb no subartxcular tiibei*cles ; ' no distinct, meta,tai*sal tubercle. 
Tibio-tarsal articulation reaching beyond tip of snout,' knee reach- 
ing axil or shoulder; tibia f.to-f length from .snout to vent ; foot 
shorter than tibia'. ' .'..Skin .smooth, above,, with small warts,, on the 
.flanks, and two pairs, of -delicate, glandular folds originating, on the 
scapular region. and, convergi'ng.posteriorly, the outer e-xteiiding to 
the' sacral regio,n a, 'strong fold from the 'eye to the shoulder ; a. 

91 N'atuTalist’si Waiakriugs'lii tlie .Eastern. Archipelago " tboiitlon., 1885).j p,.154w 

-Proc. 'Z oom Soc.-~»1908, Ho. XXTII. ■ '27; ' : 
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short lioiTi-Iike tubercle on outer edge of upper eyelid ; lower 
parts siiiootli. Olive-brown above; sides of head with oblique 
dark bars ; a large triangular dark marking between the eyes ; 
limbs with dark cross-bars; hinder side of thighs dark brown, 
with one or two round whitish spots ; ]:)el]y dotted or spotted witli 
]>rowii ; throat ami breast dark brown, or with large dark I;)rowii 
spots or "syniiiiet ideal markings. IMale -with an internal vocal 
sac. 




s. 

From snout to vent 

. 47 

(55 millim. 

Lene:tli of head (to- occiput) 

. 14 

19 „ 

Width of head ■ 

. 17 

23 ,, 

Length of snout . 

. 4 

6 

Diameter of eve ' 

5 

6 

Iiitei'oii’iital widtli 

5 

8 .. 

Diameter of tvmpa.num 

. .3 

34 

Distance I'letween eye and ty.mpanum .. 

. 4 

(f 

Fore limb 

. 31 

43 ;; 

Hand 

. 12 

16 

Hind limb 

. 83 

118 „ 

Tibia 

. 27 

38 

Foot 

22 

33 „ 


Only known from tlie mountains of Perak, in the Mahiy 
Peninsula, between 3000 and 4500 feet. Mr. A. L. Butler has 
observed it to lie the commonest frog on the hills above 3000 ft. 
and to . be entirely nocturnal, being found in the daytime under 
logs, rocks, or in holes in banks, and in densely shaded spots among 
dead leaves. These frogs appear to ' he quite liewiklered by the 
simlight, and when disturbed give one jump into the open and 
make no other attempt to escape. When seized in the hand they 
frequently open their mouths widely for some seconds. Mr. Butler 
I'las never seen this frog enter w’ater of its own accord, and he 
suspects very large ova inch in diameter), containing tadpoles 
with the hind limbs and tail well developed, which he found 
under damp moss on tree-trunks, to belong to it. 

4. Megalophrys MAJOR, n. n. -(Plate' XXIII.) 

, Xejiopkrys gigm Jerdon, Proc. As. Soc. Beng. 1870, p. 85. and 
ill Anders. Proc. ZooL Soc. 1871, p. 200. 

' Xenopkrps monticda^ part., Anders. 1. c. ; Bouleng, Cat, Batr. 
Ecaud. p. 441 '(1882). 

- 'llxithislcitemUs- Journ. As. Soc. Beng. xl. 1878, p. 29, 

■ and Anat. Zool. Ees. Yunnan, p. 844,- pi. Ixxviii. fig.. 5 (1879). ' ■ ’ 
LeptohraxMummmiikola,'^^ Bouleng. Ann. Mus., Genova, (2)' 
vii. 1889, p. 720,;Eaim...Irid., Eept. p.'.510 (1890), and Ann,- Mus. 
Genova, (2) ' xiii. 1893,;p. 344. 

■ -Tongue entire- or .feebly nicked behind, ' Yomeiiiie teeth'.in two 
;Sma!r'git>up's-'.on adine with the -posterior '.border 'of the elioa.na^-. 
.-H«cl^ni-odemte, -mor-e-^ .strongly--: -'depressed, than in the pre-cedmg 
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species, 1| to 1-| times as broad as long ; snout obliquely traiicate 
ill profile, projecting be 3 miid lower jaw, nearly as long as the eye ; 
caiitliiis rostralis sharp ; loreal region vertical or slightly oblique, 
concave ; nostril equall}^ distant from ejm and from end of snout ; 
iiiterorbital space flat or slightly concave, as broad as or a little 
].ii*oader than upper eyelid : tympanum more or less distinct, 
about half diameter of eye, the distance between eye and 
tympanum nearly equal to f or once the diameter of the former. 
Fingers with feebl}" swollen tips, first as long as or a little shorter 
than second, which measures about |- length of third ; no sub- 
articular tubercles ; no distinct metacarpal tubercles. Toes 
moderate, with swollen tips, | to -J- webbed, the web extending as 
a lateral fringe ; no snbarticiilar tubercles ; metatarsal tubercle 
flat, indistinct. Tibio-tarsai articulation reaching the tip of the 
snout 01 * a. little beyond, rarely onlj^ to between eye and nostril ; 
til^ia a little more than i or f (rarely onl}^ 1) length from snout to 
vent ; foot considerably shorter than tibia. Skin smooth, or with 
fine gianular asperities on the back ; fine glandular ridges may 
be present on the laod^r and across the limbs, one on each side of 
the back l:)eing constant and a V-shaped one behind the head very 
frequent ; a glandular fold from the to the shoulder. Brown 
above, with darker, light-edged sjmimetrical markings, the most 
constant being a triangular spot between the eyes ; a dark band 
capping the end of the snout as far as the nostrils and extending 
along the loreal and temporal regions to the shoulders ; a light 
streak along the upper lip, sometimes interrupted by a dark brown 
bar below the eye ; limbs with irregular dark cross-bands ; hinder 
side of thighs dark brown, wfith a round wdiite spot, which is 
nearer the leg than the vent ; belly wdiitish, throat and breast 
brown or marbled wutli brown, with darker, light- edged spots on 
the loAver lip, the last of which extends as a curved hand to the 
anterior face of the arm. Male -with a subgular vocal sac and 
fi.ne brown nuptial asperities on the inner side of the fii‘st and 
second fingers. 

Measurements of type specimens from Daiqeeling : — 



d. 

5. 

From snout to vent 

.. 77 

94 millim. 

Length of head (to occiput) 

22 

2a „ 

Width of head 

. 29 

36 „ 

Length of snout 

. 9 

10 „ 

Diameter of eje 

. 9 

10 „ 

Interorbital width 

.. 8 

10 „ 

Diameter of tympanum .’ 

4 

5 » 

Distance between eye and tympanum . . 

7' 

9 „ 

Fore limb....... ' ' 

. 48 

59 „ 

Hand ' ' ' 

. 21 

26 „ 

Hind limb ■ ■ 

. 127 

162 „ 

Tibia......................... 

.. 41" 

51 „ 

Foot 

37 

45 

27* 
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Tills frog was indicated, rather than described, by Jerdoii in 
1870, from specimens collected by him at Darjeeling and in the 
Kliasi Hills, now preserved in the British and Indian Miiseiiins. 
Further allusion to it was made soon after by J. iliidersoii, 
who regarded it however as the adult of Cliinther’s Xeno2)hriis 
Tiumticola. After examining about 50 specimens, measuring 
32-94 iiiillim. from snout to vent, I am convinced that Jerdoii was 
right. Most of the specimens in the Indian Museum are from 
Giierrapiiiiji, Khasi Hills. I have examined specimens from the 
Ivariii Hills, in Upper Burma, and from the Man Son Mts., 
Tonkin (3000-4000 feet). If I am right in regarding Anderson’s 
Ixalus Iciteralis as a young M, gigas, the range of tlie species 
extends to ■'Western A^unnan. 

I regret the name chosen by Jerdoii cannot be used for this 
species, as there is an eai-lier 2Iegalophr]js gUjcis Blyth, 1854, 
which is, however, a sjiion 3 mi of Rana liehlgii Gthr. I have 
therefore proposed the new name Megalophrys Qnajor. 

5. I^fEGALOPHRYS ROBUSTA, sp. 11 . (Plate XXI Y.) 

Tongue feebly nicked behind. Yomerine teeth in two small 
groups on a line with or ju.st behind the posterior borders of the 
clioaiiiB. Head moderate, once and f as broad as long ; snout 
obliquely truncate in profile, projecting beyond lower jaw, as long 
as eye ; caiitlius instraiis sliarp ; loi^eal region slightly oblique, 
concave ; nostril equalK" distant from eye and from end of snout, 
or slightly nearer the former ; interorbital space concave, liroadei* 
than upper eyelid ; tympanum distinct, about half diameter of 
eye, which, equals the ilistance between the two. Fingers with 
feebly swollen tips, first as long as or a' little longer than seco,iid, 
which measures about length of thii*d ; no'Siibarticiilar tubercles ; 
no distinct metacarpal tubercles. Toes moderately long, with 
feebly swollen tips, with a very .slight rudiment of web; no sub- 
articular tubercles; metatarsal tubercle fiat, indistinct. TiMo- 
tarsal articulation reaching the eye, or between eye and nostril ; 
tibia, k or a little less than | length from snout to vent ; foot a 
.little ■ shorter than tibia. Skin of upper parts smooth or finely 
granulate ; a fine glandular ridge on 'each side of the back and a 
Y-shaped one behind the head ; a strong glandular fold fi*om the 
■ eye to the .shoulder. . Browm above;-, a triangular dark marking 
between the eyes ; a dark temporal .band and a dark .vertical bar 
heloAv the eye;' other dark .bars .sometimes, present on, the upper 
lip;' hind , .limbs' with indistinct' dark cross-bars; hinder side of 
thighs dark brown, with, a round light spot nearer the leg than 
the' vent l.>elly 'white ; , throat 'and "breast spotted or ma,rbled with 
'brown. ■'.'.':'■ ■■'',' " - . . 

'■■Meilsiiremeiits' .of ■.'two. speaimens' in the Indian .Museum, 

Cklcutta,^:— '-■'''.■..■■. , ■ 

"-■ ■■■- '-..S.-'Hgr. 

-.■■ From ■s.noiit to, vent, 114 , 5,4 millim-.: 

' Hength, of .head (to O'cciput) -30 ' - T5 ■, '„.■ ■' - 
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Wicl fell of head 43 21 iiiillim. 

Length of snout 10 5 

Diameter of eye 10 5 

Iiiterorbital width 13 6 

Diameter of tjHiipaniim 4 ,, 

Distance between eye and tymjjanum ... 10 5 

Lore limb 66 36 

Hand 27 14 ,, 

Hind limb 165 85 

Tibia 53 27 

Foot 49 25 


ITiave examined five specimens, all from Darjeeling, collected hy 
Dr. J. Gainmie, and preserved in the Calcutta Museum. I have 
been allowed to retain one (here figured) for the British Museum. 

6. Megalophrys parya. 

Xewpkrys monticola Giinth, Rept. Brit. Inch p. 414, pi, xxvi. 
fig. H (1864). 

Xenophrys monticola^ part., Anders. Proc. Zool. Soc. 1871, 
p. 200 ; Eouleng. Cat. Batr. Ecaud. p. 441 (1882). 

Leptohrachium monticola-^ part., Bouleng. Ann. Mus. Genova, (2) 
vii. 1889, p. 720, and Faun. Inch, Eept. p. 510 (1890). 

Leptohrachkmi pcwvum Eouleng. Ann. Mus. Genova, (2) xiii. 
1893, p. 344, pi. xi. fig. 2. 

Tongue entire or feebly nicked behind. Yoinerine teeth in 
two small groups on a line with or just behind the posterior 
borders of the choaiias. Head moderate, I5 to 1-| times as broad as 
long ; snout obliquely truncate in profile, projecting beyond lower 
jaw, nearly as long as eye; canthus rostralis sharp ; loreal region 
vertical, concave ; nostril equally distant from eye and Horn end 
of snout ; iiiterorbital space flat, as broad as upper eyelid ; tym- 
panum more or less distinct, f to diameter of eye, the distance 
between the two less than the diameter of the latter. Fingers 
with , feebly, swollen tips, first as long 'as or a little shoiter than 
second, which measures about |- length of third ; no siibarticukr 
tubercles ; no distinct metacarpal tubercles. Toes rather short, 
with feebly swollen tips, with a slight rudiment of web. often 
with a feeble dermal ridge on the lower surface, but, without sub- 
articular tubercles ; , ineta, tarsal tubercle flat, indistinct. Tibio- 
tarsal articulation reaching the eye or not quite so far ; tilfia ^ g ' or 
a. little less tha,n g length from siiout to vent' ; . foot shorter than 
tibia. Skin of upper parts- smo-oth or granular, with small 
glandular ' warts which may form symmetrical ridges, very variable 
in arrangement;' a', strong' glandular fold from the eye to The 
shoulder;' lower 'pai'ts perfectly smooth. , Brownish above, with 
,iriore or, less' distinct' 'darker, .symmetrical, markings,' the .'most 
constant of wlii'ch forms a. triangle or a -Y between the eyes some 
of , the warts ■ edged with blackish;' upper lip. with .vertical dark 



420 


MR. G. A. BOULENGER OX ORIENTAL 


[Apr. 28, 


bars ; limbs with more or less regular dark cross-bars ; liinder 
side of thigbs iiiai*bled with broAvn, usually with a round light 
spot nearer the leg than the vent ; lower parts whitish, throat and 
breast spotted or marbled with brown, or with bi’own svminetiical 
niarking ; a round white spot often present on each side of the 
l:)reast. Male witli a subgulai* vocal sac, and with line binwii 
nuptial rugosities on the first and second fingers. 


Eroiii snout to vent. 

Length of head (to occiput) 

W idth of head 

Length of snout 

Diameter of eye 

Inter orbital width ■ 

Diameter of tympanum 

Distance between eye and tympanum . . . 

Eore limb 

Hand 

Hind limb 

Tibia...... 

Foot 


42 

11 

14 

4 

44 

4'' 

3 

3 

29 

11 

65 

21 

18 


$• 

52 niillim. 


19 

5 

6 
5 


rj 


4 

4 

35 

13 

73 

24 


20 




The type specimens of Xeno'jyhrys moni{cola^% in the British 
^Museum, are from the Sikkim Himalayas and the Kliasi Hills. 
Others, from Darjeeling {Jerdon) and Pegu {Theohcdd)^ are pre- 
served in the same Institution. I have examined about 40 
specimens from Darjeeling and Cherrapnnji belonging to the 
Calcutta Museum. Leptohrcichkmi 2Mirvum was clesciibed from 
specimens obtained by Fea in the Karin Hills, XJjpper Burma. 

Ko direct observations have been made on the habits of this 
species, but an inspection of the oviducts of females on the point 
of spasming show the eggs to he large, 2 millim. in diameter. 
Tadpoles .obtained by Dr. Annan dale' at Kiirseong and referred 
hj liiiii provisionally to M. montmia of Knhlt belong, I feel 
convinced, to this species, in which the toes are nea.rly free. These 
tadpoles, with fiinii el-shaped mouth, agree yery closely with those 
of t,lie former species, as kn-own from specimens obtained by 
Messrs. .Annandaie and Robinson, in the Malay Peninsula, difier- 
iiig only, so far as, I can- see, in the whitish belly.. 

' 7. Megaxophbys.boettgeri. ■ 

^ LepioImcMMm Boiileng. Proe.KooL, Soc. 1899, p. 171, 

pi. ,xix. fig. ,3. - ' '. 

Tongue- entire. „ Yonierine teeth, absent. Head iiioderate, ' 1-J- 
to 1 'I times, as broad as long; snout obliquely truncate in profile, 
projecting' „beyond lower , Jaw, , 'nearly - as long as eye.; -cantlms 

', ' * ' The specific .Bame' of 'which ,ii[ra.sfc he changed, as being ■ preoccapied in .the gemis 
, -As., Soc.'-Beng., (2)'- ii 1906,, p. 200, . '...,■ 
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rostral is^ sharp ; loreal region vertical, concave ; nostril equally 
distant from eye and fi*om end of snout ; interorbital space fiat, 
as l)roa,d as upper eyelid ; tympanum very distinct, f to | diameter 
of eye, equal to or greater than its distance from latter. Fingers 
with feebly swollen tips, first and second equal, about I length of 
third ; subarticular and carpal tubercles indistinct or absent. Toes 
slender, with feebly swollen tips, with a slight rudmieiit of wel), 
often with a feelde dermal ridge on the lower surface, witlioiit 
siibarticular tubercles ; a small, oval, fiat inner metatarsal tubercle. 
Ti])io-tarsal articulation reaching the eye ; tibia 4 or a little less 
than i length from snout to vent ; foot shorter than tibia, Bkin 
smooth, with small scattered warts on the head and back; a 
glandular fold from the eye to the shoulder; two small white 
warts close together on the chin and one on each side of the Imeast 
near the insertion of the fore limb. Dark grey or brown above, 
with symmetrical blackish markings ; upper surface of snout and 
scapular region light ; a whitish blotch on the upper lip ])elow 
anterior half of eye ; limbs with dark cross-bands ; a small round 
•white spot on the back of the thigh ; throat and breast bi*own or 
])rownisli ; three longitudinal, blackish, light-edged markings on 
the throat ; lai'ge blackish spots on the side of the l)elly ; posterior 
part of belly and lower surface of thighs dirty white. Male with 


internal vocal sac. 




d. 

?. 

From snout to vent 

do 

46' niilliim 

Length of head (to occiput) 

■ 11 

12 „ 

Width of head 

13 

15 „ 

Length of snout 

3 

4 ,, 

Diameter of eye 

4 

5 ' 

Interorbital width 

u 

5 ,, 

Diameter of tympaiiiiin 

•2 1 

„ 

Distance betw^-eeii eye and tympanum . . 

2| 

?? 

Fore limb 

24^' 

29 .. 

Hand 

10 

12 .. 

Hind limb 

54 

-64 ' 

Tibia . 

17 

22 

Foot 

15 

19 


Describetl from six specimens obtained by Mr. J. D, La Touche 
at Kuatiiii, FT.W. Fokien, China. A specimen, from Kiiikiang has 
been noticed by Boettger (Ber. Benck.G'es. 1894, p, 141). under' 
the iinme' of Zeptohrachimn montkola. . 

8. Megalophrys GRACILIS. ' (Plate XXY. %, 1.) „ 
Le-ptohrmhmm. grmile ■Cunth..'Pi'Oc.' 5iOoL Boc. 18/ 2,,, p. 598;' 
Boiiieng. 'Cat. Batr. Ecaud. p. 440-(188'2). 

'Tongue nicked behind. Yomerine'. teeth .absent. ■Hea.d 
,mo,derate, as .long as broad .or -slightly broader than ' long ;■ snout 
■rounded," not', projecting .heyoncl lower-jaw, as long ais or, slightly 
shorter. than- orbit; canthus .ro'straiis distinct; loreal . region ' not 
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very oblique, concave ; nostril a little nearer end of snout tlinii 
e3”e*'; interoi-bital space a little narrower than upper eyelid ; 
tympaniim distinct, its ‘ diameter -1- that of eye, from, which it is 
separated by a space nearly equal to its own dianietei*. Fingers 
siigiitly swollen, at the end, first and second equal and about 
I lengtli of third : no subarticular tubercles ; two iiietacfirpal 
tubercles, inner very large, outer small. Toes' rather long a.iid 
slender, with hliiiit or slightly swollen tips, with a.- veiy shoit 
web at the base ; no subarticular tubercles, but a. more or less 
d,istmet dermal ridge along the lower surface ; a feebly prominent, 
elliptical inner . metatarsal tubercle. Tibio-tarsal articulation 
reaching tip of snout; tibia a little more than -J- length from 
snout to vent ; foot shorter than tibia, but longer than head. 
Skin siiiootli ; a curved glandular fold above tympanum. Greyisli 
olive to dark olive above, with more or less distinct darker spots 
or symmetrical markings on the head and body and cross-bars on 
the limbs ; the type specimen has a wdiitish spot below the eye, 
and the upper arm and elbow wdiitish ; lower parts diity white, 
with or without irregular brown sjDots. Male unknown. 

Measurements of 5 (type specimen) : — 


From snout to vent 

Length of liead (to occiput) 

Width of head 

Length of snout 

Diameter of 

Interorbitai width. 

Dia,m eter of tjmipan u m 

Distance between eye and tympanum... 

Fore limb 

Hand ' 

Hind limb 

Tibia. 

Foot 

Young s|}ediuens with remains of - the larval tail measure as 
Biiicli as 3CI inillini., -whilst a female ready to spa^wn mea.siires only 
41. The eggs in the oviduct -are very large and comparatively 
few, the difiineter of the Autelliis being 2 millim. 

Founder 1 ■ on a single. -specimen from Matang, Borneo, 

. species has since been found on Mount Kina Balu, , Borneo, - a, nd 
-at Cl-unong Taha.ii, Paha.iig, i.ii the Malay Peninsula, at an altitude 
of 5200 feet. 

-.ObMECLitopiMS HETEBOPiTS. (Plate XXV. fig. 2,)' ' 

LffptohmcJimm- IiBieromis Bouleng. Ann.' &• Mag. X.-TI. (7) vi. 
lOOlb p. 186 .. , ; ■ .' .' ,, ■ V 

Tongue nicked 'behind. Vomerine ' 'teeth, .absent.. ' Head 
moderate, as. '.long:, as 'broad snout truncate- at the end, ' not 
projecting l}eyoBcl -lower -ja-wq a little shorter -[than orbit,; canthus 


44 millim. 

15 » 

16 „ 

^ ?) 

4 „ 

9.1 

j? 

2'1 

3^ 

12 „ 

71. .. 

23 

19 
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rostralis strong ; loreal region not veiy oblique, concave ; nostril 
a little nearer end of snout than eye ; interorbital space as broad 
as upper eyelid ; tympaninn distinct, its diameter | that of eye, 
from wliich it is separated by a space equal to its own diameter. 
Fingers blunt, first and second equal and about § length of third ; 
no subarticiilar tid^ereles ; two metacarpal tubercles, inner very 
large, outer smail. Toes moderately long, blunt, wel:>bed at the 
base only, the web continued as a slight fringe along each side ; 
a strong dermal ridge or keel along the lower surface of the third 
and fourth toes ; a small, feebh" prominent, oval inner metatarsal 
tubercle, Tibio-tarsal articulation reacliiiig eve ; tibia. | length 
from snout to vent ; foot shorter than tibia, but longer than iiea,d. 
Skin smootb, with small tubercles on the upper eyelids. Gi*ey 
above, with daiker light-edged symmetrical markings, the largest 
occupying the niiddle of the hack ; a black luinljar spot ; a black 
cantlial and temporal streak ; black spots on the sides ; dark 
cross-bars on the limbs ; lower grey, speckled with black ; 

a round %vhitisli spot on each side of the breast, at the base of the 
arm, another on the back of each thigh. 

Measurements of the single ( $ ) specimen : — 


From snout to vent 

Length of head (to occiput) 

'Width of head 

Length of snout 

Diameter of eye 

Interorbital wid th 

Diameter of tympanum 

Distance betvreen eye and tympanum... 

Fore limb 

Hand 

Hind limb 

Tibia 

Foot 


33 millim. 
11 
11 

4 „ 


22 

”^8 

48 

16 


A single specimen from the Larut Hills, .Perak, 3500' ft., 
formerly in the Selangor Museum, is now in the ' British 
Museum. 


10. Megalophrys peeodytoibes. 

Leptohraehmin peloch/tokles Eouleng. Ann. , Mus.' Genova,, (2) 
1893, p. 345, pi. xi. fig, 3. 

Tongue notched behind. Vomerine' teeth' ' absent. Head 
moderate, as long as broad or a. little broader than long ; ' snout 
rounded, scarcely .projecting' beyond lower ja.w, a little shorter 
than orbit; caiithiis rostralis .'distinct ; 'loreal region oblique, 
concave ; nostril .equally distant from eye and iroin end of. snout ; 
interorbital space as broad as nipper eyelid ; tympanum ' distinct, 
itS' , diameter J nr' f- that' of eye, from which it is 'separated by, 'a 
'Space ' ecpial ' or inferior to ' its own diameter. Fingers ■ with slightly 
swollen tips, first .and second equal and about -I length of . third;,; 
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no siibarticiilar tubercles ; two metacarpal tubercles, inner large, 
outer smalL Toes moderately long, with slightly swollen tips, 
on€^“third webbed or less, the web extending as a, fringe along 
each side, and with a more or less distinct dermal, ridge along the 
lower surface ; a small, feebly prominent, oval innei* metatarsal 
tubercle, Tibio-tarsal articulation reaching eye, or between eye 
and nostril ; tibia 4, or a little less than 4? leiigtli from snout to 
vent, as long as or slightly longer than foot. Upper parts wdtli 
small smooth warts, lower smooth. Olive above, Avitli dark spots, 
iiiarblings, or symmetrical markings, which may be edged with 
lighter tipper lip with dark vertical bars ; limbs with dark cross- 
bars ; sometimes a round, wdiite, dark-edged spot on back of 
thighs, nearer tibia than vent; wdiite beneath, throat of male 
brown. Male with an internal subgular vocal sac. 

The largest type specimen measures 37 millim. from snout to 
vent. The foliowing are the measurements of an adult male 
from Burma (one of "the types) and of a female from Tonkin in 
the Britisli Museum : — 


From snout to vent 

d • 

30 

?• 

42 millim, 

Length of head (to occiput) 

10 

14 

?; 

Mudtli of head 

10 

. 15 

5 ! 

Length of snout 

34 

5 

?? 

I)i,aiaeter of eye 

3.| 

5 

55 

Iriterorbital width 

3 

4 

55 

Diameter of tvmpa.nuui 

2 

3 

55 

Distance between eye and tympanum . . 

14 

2 

55 

Fore limb . . ; 


26 

55 

IIa,iid 

8 

11 

55 

Hind .limb 

46 

57 

55 

Tibia 

. 15 

19 

55 

Foot 

. 15 

18 

55 


This species was discovered in the Karin or Ivareniiee Hills, east 
of Toiingoo, between Burma and Siam, by the late L. Eea. The 
types' were obtained at Thao (1300-1400 m.) and in the district 
of the Karin Bia-po. I refer to this species a number of speci- 
mens from a collection made in the Man-Son Mountains (3000- 
4000 ieet) in. Tonkin, on the Kwangsi frontier. These specimens 
differ from the types only in having the web between the toes 
less developed, being reduced ’to a rudiiiient ■ m females, wdiilst 
none of the male specimens' can be said to have them more than 
'one-fourth '.webbed. Yet these specimens were ■ pro.curecl during 
the breeding-season, the, abdomen of the female being distended 
with' very large'' ova (diameter . of ''' vitelline sphere 2 „ millim.). In 
all;, other re,spects,', however, ; the' resemblance w-ith the typical 
Jf, peimlj/toMe$ is 'so great .that I cannot ado'pt any other course 
than, ','to .;reg'a.rd them . as . specifically identical,, a course; which is 
fully , justified ''by the . amount- of -.variation ' ,iii this ,, character 
€xeinplified,.,by JC ■; 
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11 . j^Iegalophrys boulexgeri. 

Lefjijjhrcwhmm hoidengeri Bediiaga. Przewalski Exped.j Aiiipli. 
p. 63, pL i. fig. 7 (1898). 

Tongue entire behind. Yoinerine teeth fibsent. Head mode- 
rate, little broader than long; snout rounded, scarcely projecting 
beyond lower jaw, about as long as orbit ; caiithiis rostralis dis- 
tinct ; loreai region oblique, feebly concave ; nostril near!}" ec|ii£illy 
distant from end of snout and from eye; interorbital space a 
little ]3roacler than upper eyelid ; tympanum hidden. Eiiigers 
obtuse, not swollen at the end, first and second ecjiial ; no distinct 
siibarticular tiibeicles ; two moderately large carpal tubercles. 
Toes rather short, blunt, half-webbed, the web existing as a fringe 
to the tips ; no distinct subarticular tubercles ; inner metatarsal 
tubercles small, oval, feebh" prominent. Tibio-tarsal articulation 
reaching the temple ; tibia about length from snout to vent ; 
foot longer than head. Upper parts warty, the warts of unequal 
size ; a strong glandular fold from eye to shoulder ; lower parts 
smooth, except posterior part of belly, which is granulate. Light 
greenish grey above, with an ill-defined olive-brown vertebral 
band which expands into two branches between the eyes ; some 
of the largei* warts also olive-brown ; a dark canthal and temporal 
sti*eak ; lower parts yellowish. 

From snout to vent 

Length of head 

Width of head 

Length of snout 

Diameter of eye 

Interorbital width . . 

Fore limb ........... 

Hind limb 

Tibia 

Foot 

Dy-Ghu Elver, Upper Yangtse Kiang, Ohina:. — Types in St, 
Petersburg Museum. 

12. Mec4Alopheys hasseltii. (Plate XXY. fig. 3.) ' 

Leptohrachmm hasseltii Tschudi, Class. Batr. p. 81 (1838); 
Uunth. Cat. Batr. Sal. p.-36 (1858); Bouleng. .Cat. Batr. Ecaiid. 
p. 441 (1882), Zool. Rec. 1885, Eept. p. 24, ,Proe. Zool. Soe. 
1890, p.' 37, and . Faun. Ind., ’Kept. p. 511 (1890); Isenschiiiicl, 
Mitth. Yat. Ges. Bern, 1903, p. 20;. Yan. Kampen, Zool, Jahrb., 
Syst. xx.ii. 1905, p). 712. 

liana hasseUu .Schleg. HandL Dierk. ii. p. oO. pL iv. fig, 71 

(1S58). . ^ ' 

LeptohracMmii /Fischer,' Arch. £. IsTat." li. 1885, p. 44. 

. Tongue nicked behind.. Yomer me teeth absent. ' Head large, 
about once and as Imoad' as long; snoxit rounded, .not projecting 
beyond lower jaw, . about. ■ as .long as orbit ; ■ eanthus / rostralis 


49 millim. 

14 „ 

15 „ 

6 

li? 

“±4 

4 

—tj „ 

58 • 

16 „ 

19 
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distinct ; loreal region very oblique, concave ; nostril a little nearer 
eiid of snout than eye ; interorbital space a little Ineader tlian 
upper eyelid ; tynipanuni hidden or feebly distinctj its diameter 
to I tiiat of eye, from which it is separated by a S23ace less tiiaii 
its own diameter. Fingers obtuse, not swollen at the end, fii'st 
and second equal or first the longer, third nearly twice as long as 
second ; siibarticular tubercles, if distinct, irregular in their dis- 
position ; two moderate]}" large carpal tubercles, iniiei* a little 
larger than outer. Toes short, obtuse, like the fingers, webbed 
at the base in females, | to | webbed in males ; third toe not 
reacliing beyond base of antepenultimate pbalanx of fourth ; sub- 
articular tu];)ercles sometimes distinct, sometimes more or less 
confiiient into an obtuse ridge ; inner metatarsal tubercle sniall, 
oval, feebly prominent. Tibio-tarsal articulation reaching the 
shoulder ; tibia, to f length from snout to vent ; foot as long as 
head. Skin smooth or with small tubercles above, granular on 
belly ; a gland iilai* fold from eye to shoulder. Brown, grey, oi* 
pale olive above, with small or large dark brown spots or marblings, 
which may l:>e irregnlar or form a symmetrical pattern ; a more 
or less distiiict dark cantlial and temporal streak ; sides of snout 
with dark vertical bars ; limbs with dark cross-bars ; throat and 


bel\y dirty white, or biw\ii speckled with 

white. 

Male with 

internal vocal sac. 

d. 

$• 

Ei ‘0111 snout to vent 

47 

74 inillim. 

Length of head (to occiput) 

16 

23 „ 

Midth of head ' 

' 20 

31 „ 

Length of snout 

6 

10 .. 

Diameter of eve '..... 

5 

9 „ 

. Interorbital width 

6 

10 

Diameter of tvmpanum ' 

3 

6 „ 

Distance between eye and tympanum . . . 

2 

4 ,, 

'Fore linil') 

33 

50 

Hand 1 

11 

16 „ 

Pliiid limb ' 

53 

79 „ 

Tibia. 

16 

24 

Foot ■ 

15 



■ 'Burma, Mala, y .Peninsula, Sumatra, Borneo, Palawan, Java. 

The larva' has been first noticed 'by me, from specimens from 
'Siiiiiafm .and Perak,; and others have since been obtained in 
Selangor by Mr. Butler, and in 'Perak by ,Dr. Hanitscb,. These 
tadpoles are of the same type-.as the 'typical Pelobatids'of Europe, 
biit'i’emarkable 'in being marked all over with numerous deep black 
dots 'or round 'Spots. ' JSJo- observations have been made on the 
bix^ediiigd'iabits, but it is , probable that the eggs are laid, in, the 
water, being similar to those nf Felohaies. ■ .Eggs from the 'oviducts 
'ota fenmlediS miiliiii. long. measure 2 inillim. in diameter;."'. ' 

' ' ' M'r'.^'AtL. Butler 'Observes '{Journ. Bombay /IST. H. 'Soc, 'xv. 1904, 
■p.'.,. .397) 'that the larval'' period 'of .'I'existence' is veiy, prolonged, and. 
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tliat tile tail does not disappear until tlie size of alioiit 40 rnilliriL 
{fi'oiii snout to vent) is attained. 

13, MeGALOPIIRYS (JAPaXENSIS. 

LeftohracJmmi carhiense Boiileng. Ann. Genova, (2) vii. 

1889, }3. 748, and Faim. Ind., llept. p. 511 (1890); 'W. Sclater, 
Proc. Zool. Soc. 1892, p. 347 ; ’Boiileiig. Ann. (Teiiova, (2) 

xiii. 1893, p. 345, pi. xii. 

Tongue very iiniistinctty nicked behind. Vomerine teeth 
alisent or in two wddely separated small groups between the large 
choan;e Head very large and externally depressed, once and 
I to twice as liroad as long ; snout rounded, as long as eye or 
orbit, not projecting beyond lower Jaw ; canthus I'ostralis distinct ; 
loreal region very oblique, slightly concave ; nostril equally dis- 
tant from eje and fi*oni end of snout ; interorbital space nearly 
twice as broad as upper eyelid ; tympanum completely hidden. 
Fingers sliort, blunt or with slightly swollen tips, first and second 
equal, about | length of third ; no subarticular tuljereles ; meta- 
carpal tubercles indistinct. Toes short, hlinit or with slightly 
swollen tips, | to 4 webbed, the web extending as a slight fringe 
on each side ; no subarticular tubercles ; a veiy large, oval, flat 
inner metatarsal tubercle. Tibio-tarsal articulation reacliiiig 
axil or shoulder in female, commissure of jaws in males ; til;)ia 

to length from snout to vent; foot longer than head. Skin 
with l:)ony deposits on head and anterior part of body ; a strong 
transverse fold defines the head ]}eliind ; a strong glandiilai* 
fold from eye to shoulder ; upper eyelid with conical tubercles, 
two to four of which may be enlarged and form veiy sliort 
“ iioiiis ; body w'itli small scattered smooth waits, wliieh are 
larger and maybe conical on the sides ; an oliliqiie 'glandular fold, 
pai'allel with the siipratemporal fold, on each side of ba£*k, as far* 
a.s sacral region ; more or less distinct oblique glandular folds 
across the iiiiilis ; throat finely granulate, bel],y iieaily smooth. 
Upper surface of head and sides of body yellowish : Imck between 
the dermal ridges purplish grey (brown in spirit); eyes, dermal 
1 ‘idges, and larger tubercles bordered with Ijlaek ; . some of the 
lateral tubercles pure ivhite; limbs .purplish grey ; gular region 
lirowii 01 * purplisli black ; lielly l.>rown or whitish. ' itale with an 
internal vocal sac. 

cT. ?. 

From vsnout to vent ....v 123' 150 inillim. 

Length of head .(to- occiput) 33 37, „ 

'Width, of head 58 ' 70, 

Length of snout 12 ' 12 ' ,, 

' Diameter of eye .... ' .lO^ 12 ',, ,„ ,, , 

' * The' palate' was toothless 'in , the sx>^c,imeii originally described.' Vomerine 
teeth were siihseqnently 'found,, , by Mr. ^^Sclater , and by my,self, riii, ,, other 
specimens', . That' the 'character is not of specific importance in this case is further 
■ 'evidenced by the tkctdihat.a large female specimen from Fea’s cbllectimi has ,a group 
of voineriiie" teeth on the left side and no trace of them on, the right , side. ' 
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Iiiteroi‘b ital width 

Eore limb 

Haiid 

Hind iinil:) 

Tibia 

Foot 


d. 

?• 

17 

22 milliin. 

66 

72 „ 

28 

34 „ 

137 

160 

45 

51 

44 

53 


Several specimens were obtained by the late L. Fea on the 
western slope of the Karin or Karennee 'Hills, east of Toiingoo, 
Bnriiia, at an altiturle of 2500 feet or upwarrls. The species lias 
been recorded from Mergui, Tenasserim, by W. L. Sclater. 
According to Fea, the males show themselves very irritable when 
disturbed, opening their wide gape, ready to bite at the slightest 
] 3 ro vocation, emitting at the same time a shrill cry. The female 
is of more gentle disposition. The strong jaws of this frog enable 
it to overpower small mammals, and a large female contained, in 
addition to insects, a small squirrel. 


14. Megalophrys fe.e. 

2fegcdopkri/s fece Bouieng. Ann. Miis. Genova, (2) iv. 1887, 
p. 512, and v. 1887, p. 423, pi. v. 

Leptohrccckiu'in fece Bouieng. op. cit. vii. 1889. p. 750, and Faun. 
Ind., Kept. p. 512 (1890). 

Tongue feebly nicked behind. Yomeriiie teeth usually present, 
in two widely separated small groups just behind level of choante. 
Head very large and extremely depi^essed, once and f to twice as 
broad as long ; snout rounded, hardly as long as eye, not projecting 
beyond lower jaw ; canthus rostralis distinct : loreal region very 
oblique, slightly concave ; nostril equally distant from eye and from 
end of snout ; interorbital space sliglitly concave, twice as broad 
as upper eyelid ; tj^mpaiuim completely hidden. Fingers short, 
blunt, first and second equal, | length of third ; no subarticalar 
tubercles; metacarpal tubercles indistinct. Toes short, blunt, 
nearly free or with a mere rudiment of web at the base ; no sub- 
articular tubercles; a very large, oval, flat inner metatarsal 
tubercle. Tibio-tarsal articulation imching axil, shoulder, or 
commissure of jaws ; tibia to f length from snout to vent ; foot 
longer than head. ' Skin with bony deposits on head and, anterior 
part of body; a strong transverse fold defines the head behind ; 
a strong glandular fold -from eje to; shoulder; upper eyelid, with 
tubercles, one; of which is larger and conical and may be developed 
into, a rather long' horn-like appendage in the adult. ,' Body and 
liinhs, above with scattered small smooth warts no longitudinal 
glandular ' folds lower parts smooth. Olive-brown ■ above ; , a" 
T-, or Y-sliaped'' darker max-king on the head,,: ' the ' transverse 
,branch,between,thenyes,- of ten 'dividing the head , into a lighter 
anterioj''aiid,a ckrkei* posterior portion;, a dark temporal band,'' 
the", lip "below,:, it yellowish' lips, ■■'eyes, and , some of the Targer 
warts,.on''the body edged with .blackish'.; some of .the, warts' whitish' ; 
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lower parts dirty wliite to dark l^rown ; throat soiiietinies spotted 
with dark brown. Male with an inteiTial vocal sac. 

The type specimen, a female, measures 110 miliim. from snout 
to vent. 

^ Measurements of specimens in the Britisli Museum : — ■ 



d - 

0 . 

Fi‘om snout to vent 

82 

166 rnilliin 

Length of head (to occiput) 

25 

31 

M'idtli of head. 

46 

57 

Length of snout 

8 

10 

Diameter of eve 

9 

10 

Iiiterorl)ital width 

13 

16 ,, 

Fore limb 

45 

55 

Hand 

24 

28 

Hind liml) 

98 

130 .. 

Tibia.... 

31 

39 „ 

Foot 

31 

41 .. 


d/. fe(B was discovered by the late L. Fea in the Jlakliyeii Hills, 
east of Bhanio, Hpper Burma. But the species extends further 
east, as the British Museum possesses a specimen obtained by 
Hr. Friihstorfer in the Man-Son Mountains, Tonkin (altitude 
3000-4000 feet) ; this specimen, in which the supraocular ‘4iorn” 
is very feebly developed and "vomerine teeth are absent, I had 
first referred to L, carinense (Ann. & Mag. H. H. (7) xii. 1903, 

p. 186). 

15. Megalopheys i-jaltjexsis. 

Lepiohrachium bcduense Boiileng. Ann. &; Mag. H. H. (7) iv. 
1899, p. 453, and Joiirn. Str. Br. As. Soc. xxxiv, 1900, pL ii. 
fig. 1. 

Tongue entire. Tomerine teeth in two widely separated siiiall 
groups just behind level of choan^c. Head moderately large, much 
depressed, nearly twice as broad as long; skin adherent to the 
laigose skull ; snout rounded, much shorter than orbit, not pro- 
jecting beyond lower ja-’w ; canthus rostralis strong ; ioreal region 
vertical, concave ; nostril equally distant from eye and from end 
of snout ; interorbital space slightly concave, nearly twice as broad 
as upper eyelid; tympanum feebly distinct, |- diameter of eye, 
about I its distance from eye. Fingers rather elongate,. slender, 
blunt, first a^ little longer than second, which is f length of thhcl ; 
no suba,.rticiilar tubercles ; no metacarpal tubercles. Toes mode- 
rately long, slender, blunt, with a mere rudiment of web ; 'no" 
siibarticular' tubercles,' but a feeble median ridge or, keel under .the 
toes,; a ' very ' indistinct oval inner metatarsal tubercle.' Tibio- 
,te,i*sal 'arti'Culatioii , reaching shoulder ; tibia ' length from SB'Out 
to vent foot much longer than head. Skin perfectly' smooth'; ',a 
very small co,nical 'tubercle near the boiMer,, of the upper eyelid, 
above' the' pupil. ■ .Back and upper surface of snout dark .grey;' 
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posterior half of upper surface and sides of head ]:>lackisli brown ; 
::i ciuA-ed light streak, the concavity turned forwards, across upper 
€\yelids and interor]:>ital region, followed by a Y -shaped blackish 
iiiarking ; two light spots on upper lip, below eye ; large blackish- 
brown partly confluent spots on the back ; sides dark brown, 
light-edged above; limbs dark brown, with rather indistinct 
darker cross-]:)ars ; throat brown, belly brownish white. 


From snout to vent 

Length of head (to occiput) 

Width of head 

Length of snout 

Diameter of eye 

Interorbital width 

Diameter of tympanum 

Distance between eye and tympanum... 

Fore limb 

Hand 

Hind limb 

Tibia 

Foot , 


65 iiiillim. 

16 „ 

28 „ 

6 „ 

10 „ 

40 „ 

18 „ 

8o ,, 

27 „ 

27 „ 


Known from a single female specimen, full of ripe eggs 3 iiiillim. 
in diaiiieter, discovered Ijy Dr. Hanitsch on Mount Kina Balii, 
Borneo, at an altitude of 4200 feet. 


EXPLANATION OF THE PLATES. 
PiATE XXII. 

3[i\galoph‘j/s nasuta, p. 411. Brunei, Borneo. 
h. Side view of lieud of a. 
i\ Head of speeimeii from Penang. 


Plate XXI II. 

JlipaJophrijs majGVf p. 416. Type. 

With side view of head- 

PlateXXIV. 

Tohusta, p. 418. Type. 
Witli side view- of head. 

Plate XXV. 

Fig, 1.' MeffmhphrjfS pmeilis, p. 421. Type. 

1 1 (. Side view of head. 

1 b. Lower view of hand, X2. 

1 c*. ' ' ■ „ „ ■ foot, X 2.. ' 

,Fig. 2., 3IeffalopIir,i/s hetempus, p. 422. . Type. 

2(t. Side' view of head. . , ' 

'Fig. d. llegaloplirps JiasseUU^ p. 425. Java, 
d 'cr, . Side 'view of head.' ■ 
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LeptoiiiTriiia 
makaia, 115. 
Leptoptila 
oeliropiera, 345. 

Le.pus 

dauimcus, 109, 
ladacemis, 109. 
Of/otona^ 109. 
minkoei, 10, ,109. 
tolai, 10, 109. 
Leucogobio 
gm)tihm% 60. 
^striffatiis, 59, 60, 63. 
60. 

Lilljeborgia, 372. 
Liobagrus 

andcmmi, 59, 61, 62, 
63, 

margimtiis^ 62. 
nigrieauda-y 61, 62. 
reini, 6 * 2 . 
stgmii, 62. 
suguhiL 62. 
Lithotragos, 174. 

Lon ch oglossa , 207. 

Lo p h oel'i fet' a ♦ 368. 
Lutreola 
itafsi.t 48,4)3, 

: ' qvA'lpartis, 53. 

dbirica^ 48, '53. 
Lysiaiiassa , ' 

magdlumm, 371, 399. 


Mncropiis, 128. 
Mndatanis, 224. 
kwim, 228, 265, 267. 

5Iainbani, gen. nov., 119. 
2}iiiropnmi(ffa, 120, 
'126. 

Mangusta 

nrinairkv, 167. 


Mania, 128. 

Maries 
heclfo.‘dL, 52. 
mekuifph. 52. 

— 48, 52. 
Mazauia 

■/?(/«, 34.5. 

Me<i'a.]op])ry$ 

h(dueiisir<, 411, 429. 
hodfgcri, 411, 420. 
houlengeri 4il. 425. 
variaeAds, 411, 427. 
vhgdL 413. 
fees, 41 1 , 428. 
iliga,<, 418. 

411, 421. 430. 
hcA^self'd, 411,424, 425. 
430. 

letempus, 411, 422, 
430. 

hiigqm, 407, 409, 410, 
4 i 5. 

yimpu', 409, 410, 416. 
4 IS, 430. 

montaiia, 407, 408, 409. 
410, 411. 413, 415, 
420. 

— aeeras, 41 1 , 412. 
■nasida, 24, 27, 407, 409. 

410, 413, 415, 430. 
parva, 408, 409, 411, 
419. 

pclodytoirks, 409, 411. 

423, 424. 

Tohiida, 411, 418. 

430. 

Meguplirys 

riiotiikoki.,4:\l. 

Meles 

meles, 128, 129. 
Meriones, lOS. 
psanmopliilm, 106. 
■U)iguh.nMu.% 106. 
Micriatodiis 
pimd.i(lu,%. Zb2), ' 
Mieronjys, 7. 

gekka hokkaidi, 54. 
Micronyeteris, 207. 
•.M'icrofcus,'49. 
angustitA, 108. 
amlh, lOS. 
grrgalk, U>S. 

' nuidei, 108. 
dowxoudAO^. 

' . tiandimrmm^ , 108. ' 
(Steiiocraniiis) duw^' 
■ ' sowq 108. ■■ 
Misauleiia.. ■■ ■ 

(Eriodon) (/cvLtfomi, 

■' .. ",335. ■ ; 


A-sMiAm, 49. 
kanrd. 49. 

5Ioi'rnop;;ei'!ia. 206. 
Muagoa 

hdi ACi! :}lOA. 0l'7. 

166, 167, 

I6S. , 

— ridsi-l>MA. 16t). 

Mua 

ngraria.'^. 7. 
i ‘krpf^<\f)h if i. 7 1 . 

7. 

— 6, 7. 

co?^-eh>y.. 171. 

9. 

huiliiff, 7. 

ilpf, 7. 

106. 

inieigpucnds, 9. 
'iton'qjIcUii, 53. 

■raftm, 170. 

■mngner'q 106, 107. 

— 'imngoUiim, 106. 
Miistela 

(ffra, 167. 
gakra, 167. 

Myoeastor 
cogpH, 127. 

My r in a 
diarpei, 126. 
5Iyrmecophaga 
juhata, 334. 


' iS’ajiie'.irliedua, 173, 174. 
190 ' 

ai'iU'kjL‘i'i)in.<, 2()!, 202. 

: hedfordp 191, 192,193, 

' 191. 

' hidmllnnn, ITS. 
cffudi'itiu^ 19S, 199, 

; 20i.' 

202. 

I , efYCim, 201, 

; ■ 201 . 

; 'qofid. 190, . 191,' 192, 
I ' ^ 193,202. 
r ■ prhem, 199, '200, '20 1, 
: ' " 2i'>2, ■ 

;■ hun'ipinus, 2lH}, 20 1 . 

K . itoJgAuki 195,' 202. ' 

' }iigri\'3‘)i. 

' ' ■ ri(ddv>JUH.~i, 196, '197, 
I' 19'-:, 199, 202.' 

■[ . mmairends, 176,. 184. 

Nebfias, 350. 

i . ■ .352,-' 

I Nennirhiecius 

I 178. ■ , 

I smuaftrnm, 1763 84'* ; 
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IXDEX. 


iXeraorl'ucdiis 

(Aiitilope) 11)5. 

^eraotragiis, 174. 
Xyetiiiomos, :306. 

Ocbotona- 
(lanurica, 109. 

0 (/o f Oil a, 109. 
Ociocoileus 

timerkmms sa van- 
ncfvmi, 345. 

OcloBtob Litis 

potaMophilm, 62. 
Ogotoraa. 

palhm, 109, 110. 
Okapia 

jokiistoni 320-334,. 
Orchestia 
eavimmia, 42. 
deshayesi'L 42, 43, 44, 
46.'' 

f/ammarellus, 42, 43, 45. 
0.rchomenelia 
■nan us, 396. 

Orectolobus, 34S, 354. ■ 
barhatus, 355., 
Japonieust 355, 356. 
ornaiiis, 355, *^5(5, 364, 
ientaculatiis, 355, 357, 
364. 

.Ortalis 

rufimnda, 345. 
OryctcTopiis 
etkiopivuti, 1 . 

Otomys 

, ■uroraiu.% 172., ■ , 

Pagelltis ' 

ce-ntroflonttiSf 66. 

Paplo , 

epnoeepkaluSy 165. 
ParacPsea,' 
apoia, 64, 

Parafluba, 

' owgarra. VM. 

Paranais 
UtforafhP^. 
Parasryiliuin, 348, 
iXiUm% 349. ' 
nur}ta!c,M% 
varlofaium.'M^k ' 
Pelagia 
nfkdtiiu*a^ 57. 

Ptdobatea 
vultripc^, 409. 
■Pelcxiytes, 13. 

Pelomys 

PentOa 

a/nemida, ill. 

mnlfipiagafa, 111. 


Peltogaster, 46. | 

l^ei’igoniiiiiis, 396. | 

Petrodromus | 

tetrada/itylm, 166. : 

Petromyzon, 46. | 

mariniis, 65. i 

Pliaiangium, 45, 46. 
Phoctena, 52. 

Phreatothrix 

aantcfbny lends, 366, 
367,369. ^ ^ i 

ym/gensis, 365, 366, | 

367, 368, 369. i 

; Pbyllostolija ; 

Jartiaice?isis, 261. | 

Ukiratus, 228, 272, 

275. ^ I 

ohscurum, 228, 237, j 

240, 241. I 

i person at urn, 212, 217. | 

'jMrspiciUatim, 237, 

238, 239, 272, 274. 
i 2d<^^^dirostre, 228, 237, 

! 238, 239, 240, 272. 

yMsilkm, 285, 288. 
superciUaium, 228, 

^ 241, 272, 275. 

Pi pa, 15, 19, 26. 
Pleuronectes 
■platessa, 161. 

Powellana. gen. nov., 

114. 

to/, 114, 126. 
i Procavia 
hrucei,17'2> 

Propitbeciis 
diadem a , 64. 

Protocet.us, 203. 
Prozeuglodon 
atoar, 203. 
Pseudorasbora 
parm, 59. 

: Pteroderma 

perspiciliaimn, 224, 
230. 

: Piitorins 
itos/, 53. 

213.' 

'(sibirim, o'^, 

Pjtboii'' 

i, ■■ 7nohmcs, 137. 
reqim. 1. 137. ■ " , 
137,149. 

I spilotes^ 137, 140, 141 
! 143,149,151. 

Eaiia, 11-27, 31-34, 39, 

■ 40,41.' "■ 

"I: ■ : 

i mppyit IB, 19, 22, 

'' 2s: 


Eai la 

kasseltii, 425. 
llchiffu, 418 . 
tS'inporarla, 34. 

Eliinoceros 
simatranus, 332. 

Ebinodon, 352. 

;peii talin eat ns, 35 3 . 
fpplous, 348, 352. 

EMnoIophus 
comutus, 49. 
frifoliatus, 207. 

Ebinophrynus 
dorscdis, 29. 

Ebogeessa, 206. 

Ebyncliogale 
mellerl, 168. 


Saccostomus 
eampestris, 170. 
mashonce, 170. 

Salmo 
salar, 46. 

Saltator 
cdbicoUis, 345. 

I olivascem, 161. 

I Sarsia, 5. 

; Scopeloeheirus, 396. 

I Scotopbilus 
! nigrita, 166. 

: Scyliorhinus 
cmimda, 347. 
edwardsii, 347. 
j ‘WMrnioratwm, 347. 

: Seyllium 

; ferruf/ine/mi, 351. 

; frei/cmeti, 359. 
i keptagonum, 364. 

■ 'nmlakiammi, 360. 
i ocellatum, 359. 

; ornatum, 362. 

' gdagmmn, 3^2. 

: Seleaodon, 135. 

; Siliirus 
‘ asoii(s,B\. 
j ; W/brd/, 59, 61,63. 

j, ' gnihami, 61. 

Simla 

' satyrm, lBl. 

Spinax 

wiger, 373, 396. 
SpongiUa, 5, 

S'qualiis 4'*' , 
■wppmMculatus, 355. 
argus, 350. 
tmrhatus, 355. 
caU'datus, 362. 
eirmtus.3bi). 
wroAVfo', 364. 
fas>'iaim, 364, 
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Sqiialiis 
intlmis, S62. 
hhatiis, 3oo* 
lojiffieaudiis, 
oeeiiafics, 
ptmctulatiis, 350. 
pimctafus^ 350. 
f igrimis, 363. 
i ubtreuhtus, 3G2. 

Squatioa, 348. 

Staiirotypiis 
trip}OTcat‘iiB, 64. 

Stegostoiiia, 353. 
cmiuatum, 364. 
fasciatu m, 364. 
tignnum, S4S, 363, 
3(:)4. 

Stenoderma, 231. 
ciuereifm, 202 . 
ntfiim, 230. 
toltecum, 228, 297j 
300, 302. 

Stylodrilus 
vejdovskyi, 369. 

Synehisninsj 358. 
iulmmil<itiu% 362. 


Tatera 
afm, 170. 
ilrmo, 1(59, 170, 
inclusa, 169. 

I obeli gules, 170. 

Testiido 

eiephmilopus, 37. 
Thaumaina, gen. nov., 
116. 

uranoiJiauma . 116. 

126. 

Tbrasaetus 

k(trpgia,Q 4 c. 

Thysonotis 

alhoBirignUi, 124, 126. 


! Thysonofcis 

^ysf''rumriis, 125. 

; 124, 126. 

i rji^ai4a, 124. 
hmiNa/r. 124. 
ro^’^’plunn, 123. 

•ri.k|)h 

(fifj 4, 407. 

m 'hfka, 4, 405, 406. 

) Ttagelsylms 

I 173. 

! T^ricliolriliis 
I mtU hrigiensis, 369. 
riidemtJger 
mm's ns, 63. 

Ti’b oil teostoma 

ni[^(smse\ 370, 374, 

I S^fy. 385, 392, 394, 
j ■ 39^, 396, 397. 398, 
4m, 401, 402. 
9’ci!sc?kil, 370, 371, 372, 
373. 374, 375, 382. 
I 397,401,402. 

I T&jii^es, 370. 

I UpoUmipes, gen. nov., 
i ’ 11^. 

' 118, 126. 

' Xlranotlianma, 119. 

' X>Qtema, 205, 209. 222. 
2.S 4, 225, 230, 257. 
irdMatticm, 204, 212, 
213, 214, 217, 21S, 

219, 220, 221, 223, 

2^,310,311. 
m^]eolor, 231 . 

218, 220, 

f4fm, 231. . 

: 204, 216, 217, 

218, 221, 311. 
vfklidnm, 228, 242, 

m. . 


Xy'otragns, 173, 
hedjoidi 191, 192. 
emuk, 2Cl0. 
gty,ytL 195, 

XX'otrieliii?, 50, 51, 52. 

.53. 

inlrerMis, 50. 
fidpoides, ;30. 

adveiyifs, 50. 

— C'£//y’r//5s 51 1 

— luiidtu'ifi, 50, 51. 

— pUiyyfi'k, 51. 

— talpoich^, 50. 

Yampyressa 
pusilla, 288. 
Vanipvrops, 221, 231, 
257, 2SS, 294. 
UneaJiis, 230. 
TespertiUo 

americcui us ruk/aris, 
274, 280. , 

rmiriiius s'upemus, 52. 
perspicillaitis, 274, 
280. 

Tipera 
•msselii, 149. 

Tiveri'a 
eivetta, 169. 
mmSi 167. 

5^ulpes, sp., 105. 


' lYaigeura 

dwawa.no,^. 

\ fespleudem, 125, 12(». 

’ Xenophrys 
'I gigm, 416. 

; moniieoki, 408, 416. 

i 418, 419, 420. 
i , Xenopiis, 15, 19. 


THE END. 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LOSDOK* 

Jaauary 14tli5 1908. 

Prof. J. Eose BeadfokBj'M.I)., D.Bc., F.E.S., Yice-Presideiitj 
in tlie Chair. 


The SegreTx^lKY read, a report on the additions that had been 
made to the Society’s Menagerie diiidiig' the month of December 
1907. 


Mr. W. P. Pycraft, P,Z.>S., exhibited, on behalf of Mr. E. 
Lydekker, P.R.S,, P.Z.S., an abnormally marked Leopard-skin 
from the Deccan, India, which had been presented to the British 
Museum of Isatural History by Mr. P. A. Goleridi, 

Dr. W. A. Ci7XNINGT02h’ gave an account of an expedition con- 
ducted last spring, in conjunction with Mr. 0. L. Bouienger, to 
investigate the flora and fauna of 'the .Birket el Quruii — the lake 
Moeris of the ancients. The expedition was undertaken' on behalf 
of the Egyptian Suivey Department, and one important result 
W'HS the discovery of a new lacustrine medusa. 

Mr. Oldfield Thomas read a paper, the sixth of the series, on 
inaiiinials, obtained in the Shantung Peninsula,. N' . China, by 
Mr, ,M.. P. Anderson, for' the- Duke "of , Bedford’s .exploration of 
Eastern Asia. E'o mammals bad come from this regio,ri since the' 
time' of Consul ■Swmhoe,..who.''.had' visited it in 1866-68., The 
present s.eries contained . 106 specimens .belonging to^ six; species,'' 
. of , which one ' W£is new. ' 

'.'Mr.'F. E. Bebdard, .E.B.S., Pro'Sector to the 'Society.,U"ead.''a 
communication, entitled' On the' Musculature and other Points 
in the:' Anatomy of the E'ngystomatid .Prog, Bremceps: verrmomsj^ 


■ This Abstract is published by '.the, Society At 3 Hanover Sqnai-e, London, 
W OO' the Tuesday, following ''the , date of. Meeting to. which it refers. It will 
■be. 'issued, free of extra charge, to all Fellows who subscribe to the Publications* 
along with the ‘ Proceedings’ ; but it may be obtained on the day of publication 
at the price of Slxjtenee, or, if desired, sent post-free for the sum of Six 
Shiiiings per annum, payable in advance. 



Mr. 0. L. Boitlexgee, B.A., gave an account of a comitiiini-« 
cation entitled ‘*0ii tlie Hermapiiroditism of the Ainphipocl 
Orchestia cleshayesu^ Audouin.” 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 4th February, 1 908, at half-past Eight 
o’clock P.M., when the following communications will be made : — 

1. F. Maetix Duxoa:^t. — Cinematograph demonstration of re- 
sults of Natural Colour Photography with Zoological Subjects. 

2. O. TnoMAS.—Tlie Duke of Bedford’s Zoological Exploration 
in Eastern Asia. — VII. List of Mammals from the Tsu-shima 
Islands. 

3. T. Goodey. — On the Presence of Gonadial Grooves in Aurelia 
aurita, ■ 

4. C. Tate Eegax. — The Duke of Bedford’s Zoological Explor- 
ation in Eastern Asia. — YIII.' A Collection of Freshwater Fishes 
from, Corea. 


Coimiiiiiiications, intended for the . Scientific Meetings of the, 
ZoonociiCAL Society of London should he addressed to 

P. CHALMEBS MITCHELL, 
3'.HanoverSqtjabe, London, AV. 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LOXDOX* 

Eel)riiary 4tlij 1908. 


H.G. The Duke of Bebfoed, K.G., President, in tlie Glj;iir„ 


Mr.' F. i\lAiiTix Duncax gave a lantern exliibition of tlie 
Liiiiiiere Aiitoclironie JSTatural Oolour Pi*ocess ay a.ppliecl to 
zoological subjects. 

Mr. Oldfield Thomas, read a paper, tlie seventli of 

tlie series, on Mammals from the Islands of Tsii-sliima, between 
Korea and Japan, collected by Mr. Malcolm P. Anderson in 
carrying out the Duke of Bedford’s Exploration of Eastern Asia. 
So far as its mammals were concerned, the Tsii-shiina group, wa,s 
shown to be' predominantly Japanese in character, tlioiigli three 
'of . its ' species , were distinctly Korean,..' but these,, Mr. ' Tiiomas 
thought, might possibly have heen accidentally introduced from 
the mainland. Tivelve species were recorded from the Islands, 
and, including a few which came from other sources, 151 specimens 
ivere dealt with* 

Mr.'.T. Goodey ,rearl. a paper “ On the '.Presence of 'Gonadial 
Grooves in Aurelia of which The following is an abst,ract: — 

“ The: ^ gonadial gi*ooves ' ai-e seen ,in a view of the sub-'Umbrella 
surface, and lie in the four, interradial axes. Each has about the 
same diameter ,as the ,origin of an- ordinary per-radial ,or ad-radia,i 
canal, and extends , from the' ■ 'Centml -gastric c«ivity - into a-, -gastric 
pouch,,' -ending there in, a slight expans,ion.- : The groove is eonfi-ned 
to the ventral wMl or ■flo.ox', 'and is- forined hy a. .folding , -of, -the 
endodermal' epithelium. ' ' Itis-'.suggested .that ,the .g-irooves function ' 


’^'..T'his Abstract' is,-:'- published , -by -the- .'Society at 8 Hanover Square, London 
W.-,,' ou.-tiie, T'ue,sday following ■ the date-,o-f ''Meeting to, wuie-h it, refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
-along with the * Proceedings ’ ; but it may -'be. obtained -on the day of publication, 
at tiie price of Sirpeme, or, if desired, eeufe postdree for the sum of 
BkiEinps, per amiuiB, payable in advance. 
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as cliannels for tlie outward conveyance of the ripe sex-cells when 
liberated from the gonads. The Ctenophor Ctenoplcma is the 
only other Ccelenterate possessing genital ducts, hut it is only in 
the Scypliozoon Aurelia that the structures can be i^egarded as 
ccelomie or archenteric derivations.” 

Mr. 0. Tate Regax, M.A., F.Z.S., read a paper entitled “ The 
Duke of BedfoixVs Zoological Exploi-ation of Eastern Asia. — ■ 
Till. A collection of Freshwater Fishes from Corea.” The col- 
lection included examples of eleven species, seven of which were 
described as new to science. 


The next Meeting of the Society for Scientific Business will he 
held on Tuesday, the 18th February, 1908, at half-pjist Eigiit 
o’clock p.M,, when the following communications wull be made : — 

1. R. Staples-Beowxe, M.A., F.Z.S. — On the Inheiitance of 
Colour ill Domestic Pigeons, with Special Reference to E;e version. 

2. Oldfield Thomas, F.R.S., F.Z.S. — ^^The Duke of Bedford’s 
Zoological Exploration in Eastern Asia. — IX. List of Mammals 
fi'om the Mongolian Plateau. 

3. Gv T. Bethuxe- Baker, F.L.S., F.Z.S. — Descriptions of 
new Species of Rhopalocera fi*oni Africa and from Xew Guinea. 


CommiinicationB intended for the Scientific Meetings of the 
ZooLOcncAL Society OP Loxdox should be addressed to 

P. CHALMERS MITCHELL, 
Secretimj, 

3 Haxover' Square, LoxdoXjvW.. " 

'FehTim*y. llthylWdf, - 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIEIT OF LONDON * 

Fel}riiaiy 18tli, 1908. 

Dr. Hexey Woodward, F.E.S., Yice-Prasident, 
in the Gliair. 


The Secretary reafl a report on the additions that had been 
made to the Society’s Meimgerie during the month of January' 
1908. 

Mr. B. I. PococK, Superintendent of the Gardens, exhibited, 
on behalf of Mr. W, Simpsox , Cross, F.Z.S., a photograph taken 
from a living specimen of a very rare South- American Dog((7c«ifs 
sometimes called the Maned Wolf. 

Mr. R. H. Burx’b, .F.Z.S., exhibited and remarked upon a 
number of preparations of th e olfactory organs of Birds and 
Fishes. 

Dr.. L. W. Saheox, F.Z.S., exhibited a large series of .specimens of 
internal parasites'' obtained by him from aiiiinals re'Ceiitiy living in 
the Society’s Gardens. He laid' stress on the important additions 
tO'' .knowledge to ' be derived from., an adeqxia.te , investigation ■ of 
such material, .and on the practical results to the , health of 'the''' 
'animals, in the Gardens that might ^ be' expected. 

■ ; Mr. '' ,.R.' HtAples-Browxe, ' F.Z.S.,. read a paper ". the In- 
.lieritan'ce' of Colour in' Domestic 'Pigeons, 'nvith 'Bpecdal.'Ee.ferenc.e.' 


,. Abstract, is published 'by: the ''.Society 'at,.: 3 Hanover Square, liondon, 

"W:., '.©!! the Tue'sday'.follo'wing-’.the date of 'Meeting 'to, whi.eh it refers. It will 
be i.ssiied,free"Of extra charge, to all Fellows who subscribe to the FiiblicatiDiis, 
along with the ‘Proceedings’ ; .bnt'it may be 'obtained on the cky of publication 
at' the price of Sixpence, or, if desired, sent pust-lree for the sum of Six 
SkiUinps per annum, payabk.hi' 'Adv'h.nce. 
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to Eeversion,’^ and exhibited a series of skins illustrating some 
experiments on which his communication was based. Crosses 
had been made between black Barbs and white Fan tails. The 

E. 1 generation Avas black wdtb some white feathers. In the F, 2 
generation, among other forms, blacks and whites were obtained, 
and also some blues. Blues w^ere found to he dominant to whites, 
hut blacks were dominant, or rather “ epistatic,” to the blues, 
wdiich accounts for the fact that the reversionary form does not 
appear until the F. 2 generation. When two bines of the F. 2 or 
latei* generations were mated together blacks were never obtained 
again. A white in F. 2 mated to a Fantail gave whites only. 

A second series of skins illustrated a cross between a, white 
Tumbler and a. av iiite Fantail. Some wdiite birds splashed with 
red had figured in the ancestry of the Tumbler, although the bird 
itself showed no ti'ace of colour. In the F. 1 generation such 
splashed kinds occurred, wdiich, when mated together, gave in 

F. 2 birds which were red and wdiite wdtli some distinct blue 
feathers. Possibly the white Tumbler wns a dominant white, 

Mr. Olupield Thomas, F.E.S., F.Z.B., read a paper on 
mammals collected by Mr. M. P. Anderson during a trip to the 
Mongolian Plateau, N.W. of Kalgan. FTine species were men- 
tioned, of which two w^ere described as new^ 

The paper formed the eighth of the series on the results 
obtained by the Duke of Bedford’s Zoological Exploration in 
Eastern Asia. , , ■ 

No properly collected material from the Mongolian plateau had 
been previously available to students,, and these specimens, repre- 
sentatives of its comparatively poor fauna, were therefore of much 
interest. ' , 

A, communication was received from- Mr. G. T. Bethuxe-Baker., 
F.L.S,, F.Z.S., ill wdiich' the author described as, new to science a- 
number of species . of Butterfiies- of the division Ehopalocera, 
from Africa and from New Guinea. „ 


The next lifeeting of the Society for Scientific Business wdll be 
held on Tuesday, the 3rd March, 1908, at half-past Eight 
o’clock F.M., wdien the following communications wdll be made T — 

L F. E. Beddaud, M.A., F^B-B., Prosector to the Society.-— 
A Comparison of the Neotropical Species of Oorcdhis, C. cookii 
mth V. fmdagmmrmnm ; and on some Points in the Anatomy 
of C&mllm maium. 



% P. Ghalmebs Mitchell, M.A., D.Se., LL.D., F.R.S., Secre- 
tary to tlie Society. — On a Young Female Ivordofaii Girafle, 

3. B. I. PococK, F.L.S., Superintendent of tiie Ctardens. — 
Description of a new Species of ^M-onkey of tlie CJenus Cerco- 
pitkec-m. 


Tlie following coniniunications have been received : — - 

1. Dr. Knud Andersen, — A Monograph of the Ohiropteraii 
Genera Urodevnia^ Hmhuthems^ and Artiheus. 

2. Walter A. Kidd, Escp, M.D., M.B.G.S., F.Z.S. — Some 
Observations on the Effects of Pressure upon the Dii'eetion of 
Hair in Maniinals. 


Cominuiii cations intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMEES MITCHELL, 

Secretary, 


3 Hanover Square, London, W. 
February 2^th^ 1908. . 




Ho. 54. 


ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

Maxell 3rd. 1908. 


G. A* Bo'D’lbn'GEKj Esq.j F.R.S., Yice-Pi’esidentj in tlie Chair. 


The Secretary read a letter from Mr. Roland Trinien, F.R.S., 
F.L.S., F.Z.S., ill ivliieli he described the presence of a nuticiilar 
claw-like growth, about seven lines in length, on the tip of the tail 
of a domestic cat in his possession. The Secretary exhibited, for 
comparison, the tail of a young lion on which such a structure is 
well known to occur. 

The Secretary' exhibited some- skins, of the- Coypu {M^oemtor 
coypn) lent to him for the purpose by Mr. C. Hawddns, and ciilled': 
attention to the dorso-lateral position of the nipples of the mam- 
mary glands. The peculiar position- of - these organs in the Goypii' 
and some of its allies had long ago been discussed by Sir Richard 
O'wen, but apparently wslh not known to writers of re-cent text- 
books. 

Mr. F. E. Bebdarb, M.A.CF.R.S., Prosector to the, Society, 
.exhibited a preparation of the' colon and rectum of the Badger 
directed' attention' to the. unusual size of the 

Payer’s -patches. ■ 

' Dr. P.. Ghaemers Mitchell, M. A., F.R.S., Secretary to.' the 
Society, read- a' paper entitled “On' -a Young Fe'iiiaIe-,Kordof an 
Giraffe,” and' illustrated- his -remarks: by, -lantern-slides.,; ' - He -com- 
pared the coloration , of 'this'- specimen, born "at; the .'Gardens, .with 
that'-of .its -parents and,, w,ith,'' that .-of".,a'yo'iing''feinale .Giraffe ' froni- 
-'Mgeria, -now living 'in'.- the... .Society’s Golleetioiij and '-stated, -that 


' .*■ -'Th.is'ibstraet ..is pu'biislie-d'.'-bj:''the(jS'o-c-iefcy'at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be,'issued,j 'free of -'extra charge, to "ailFellows' who su,bscrib© to the BuMicatlonSj 
along with the ‘ Proceedings b but it may be obtained on the day of publication 
at the price of S:ixpe 7 ice^ 6Ty'i£ 'desired, sent post-free for the sum of ♦S‘i> 
Shillii^s p&T mnnm, payable in advance. 
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the evidence to be derived from the stndy of this specimen 
strengthened the case for the distinctness of the Giraffes from 
Kordofan and Nigeria. 

Mr. F. E. Bebbaeb, M.A., F.E..S., Prosector to the Society? 
gave an account of his communication entitled “ A Oomparison of 
the Neotropical Species of Gorallus, {7. coohii with G. madagas- 
mrimisis ; and on some Points in the Anatomy of Corcdlus 
canimisJ^ 

Mr. B.. I. PococKj F.L.S., Superintendent of the Gardens, gave 
a description of a new species of Monkey of the genus Gercopi- 
thems, which differs from G. neglectus principally in the absence 
of the black band across the head, in the reddish tinge of the 
hairs beneath the callosities, and in the similarity in colouring 
between the tail and the body. He proposed to name this new 
Moixkey CercopitheGim ezrce. 


The nest Meeting of the Society for Scientific Business will 
be held on Tuesda}^, the 17th March, 1908, at half -past Eight 
o’clock P.M., when the following communications will be made : — 

IvValtee a. Kidd, M,E.C.S., F.E.S. — Some Obser- 

vations on the Effects of Pressure upon the Direction of Hair in 
Mammals. 

2, 0. Thomas, F.B.S., F.Z.S., and B. 0. Weoughtojt, F.Z.S. — 
The Eudd Exploration of S. Africa. — IX. List of Mammals 
obhiined by Mr. Grant on the Gorongoza Mountains, Portuguese 
S.E, Africa. , 

3. E. I. PococK, F.L.S., Superintendent of the Gardens.— 
Notes' upon' some Species and ; Geographical Eaces of Serows 
[Oapricorms) and Gorals (iftemarAedwa) based upon Specimens 
exhibited in the Society’s Gardens. ■ .■ 

^Thefoliowing,communication hasbeen.received 

'Br- Kked'.' ANBEiisEX.— A ■ '.Monograph of , the 'Ghiropteran. 
Genera/ and 


Oommiimeations intended for the Scientific Meetings of the 
ZOOLOOICAB SocmT OF L025TK>x should be addressed to 

Secretary. 

I;';.'"./ 



So. 55. 


ABSTRACT OP THE PliOCEEDISGS 

OF THB 

ZOOLOGICAL SOCIETY OF LOXBOX* 

Harcii iS08. 


Dr. Heathy AYoobwakb. F.E.S.. Vice- President, 
in the Clrair. 


The Secretary read a Eeport on the adclitioij.s that had been 
Blade to the Society’s Menagerie dining the inoiitli of Febniatj 
1908. 

Mr. G'. A. Boulengee, F.E.S., V.P.Z.S., exhibited a. reiiiarkablj 
malformed Plaice {FleAironectes plaiesscCjimm the London iiia.rket, 
which had been giTen him by the Secretary of tlie Fishmongers’ 
Company, One of the most striking peculiarities of the specimen 
was that the colouring and- sealing of the two sides of the' tail 
were exactly alike and similar to the normal co'ndition' of the. 
coloured side. Mr. Boulenger suggested that the tail might be 
a regeneration in which an ancestral condition had reappeared. 

Dr. Walter Kidd, P.Z.S.5 F.E.S.E., read a papier on ‘LSoine 
Obseiwatioiis on the Effects of Pressure, upon the Di,i'ectioii -of 
Hair in Mammals.” This -paper was a 'sequel to other ,com- 
inuTiieations on the subject of .the dii-ection of. hain .and eoiisiste-d 
chiefly of the obseiwed effects of the pressure of harness 'on 
certain ' regions of the ' coats of domestic hoi-ses. ■ This- pressure 
was shown to produce -reversed areas of. hair, and -it was held 
that these results suppiorted. the .view put forward -in other papers 
tliat' changes in the arrangement- of hair are due to mecliaiii-cal 


^ .Tliis Abstract is published by the'. Society 'at '3 Hanover' 'Square, 'Lomlou.,, 
W., .on the Tuesday , foliowin'g theMate of. Meeting .to wliioli it -reie-rs. - ; It will 
be- issued, free of extra chargCj tO'ail Fellows who subscribe to the 'P.ab.lieatioiis, 
along with the' ‘ Proceedings' .but.it -in'ay be' obtained -on 'the day of 
at the price of SixpeficCf' or, - if -desi'red,.- sent', post-free' 'for '.the' -sum 'of Sis 
SMUm^s per -'annum,'' payable jn .advanee,' 
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causes. Fiftj-tliree eases were broright together and eight 
different regions of the coats of the Horse were shown in which 
the efiects of pressure were found. 

A paper was read by Messrs. Oldfield Thomas, F.R.S., F.Z.S., 
and ' E. C, Weoitghton, F.Z.S., on Maiiiiiials' olitained by 
Mr. 0. H. B. Grant in tbe Gorongoza Mountains, Portuguese 
S.E, Africa/' being the ninth of the series of pa.pers on the 
Maimiials of the Eiidd Exploration of South Africa. 150 specd- 
ixiens were dealt with, belonging to 31 species and subspecies, of 
■\thicli three were described as new* 


Mr, R. I, PococK, F.L.S., the Superintendent of the Gardens 
read a paper entitled ‘‘ J^otes upon some Species and Geogra- 
])liical Races of {Cktpncornis) and Gorals 

based upon Speciinens exhibited in tbe Society's Gardens,” and 
pointed Out tlnxt the ^‘grey ” Goral of the Himalayas was oiigi- 
nally descril^ed by Hardwicke as AQitilope goral^ and that tlie 
brown ” Goral, to which the specific title goral has been applied 
ill recent literature, required a new name. He proposed to call 
it NcBmorhe.&m hodgsonL Concerning the genus GapricorniSj he 
stated that although only one form had been hitherto clistin- 
guisiied from the Himalayas, the available mateiial pointed to 
the existence of at least four subspecies in that monntain-range, 
Tlie following were characterized as new: — Capricornis stimia’ 
imensis Awmef, W'ith a rufous-brown head, from Hashmir ; 
(7. s. rodoE'h with a white interramal area and throat-patcli, 
wdiite imderside and loiver legs, and a long thick coat w-ith under- 
fill', fro in Gliamba ; G. s, jamrackiy with short black coat, blackisli- 
browii underside, and partially rufous low^er legs, from Darjiling, 
A'blacl'v form from Selangor,. wrth a scarcely appreciable qua,.ntity 
of 'I'ed in the' main, was "also described as nelV',^unde^ .'tho' name 
€, 5. roMnso'ni,^ , ■ ■ 


, ' The"' next , Meeting;, of the. Society for Scientific Business .will 
he',' held/ on 'Tuesday, 'the''7th April, 190a, -at , -half -past .Eight, 
.okdock ■ 'When '■ the- ; following' ' coinmiinications , will ' " be 

.mad,e,;~h ' ' ' ,* 

T' --.Dr. yHx'aD ,' A oteesex.— .A - ■■ 'Monograph' of' , , the ' 'Ghiroptera,.n 
Genera Uroderma^ £mhisthems, and AriiheMS, .■= 

2. Sir Ray F.RH,, F.ZaS.— O n certain 

Points ill the Structure of the Oerviea! Yertebire of the Okapi 
anti the Giraffe. 
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3. 1,1. B. HogG; M.A.j F.L.S.^ F.Z.S, — Some ,Ai.:Lsfc:m,]iaii 
Bpiders, 


Tile following commiiiiication lias been received : — 

Mrs. E. W. Bsxtox. — On tlie Amplupod Genus Triscmzostoina, 


Com niiiTiicat ions intended for the Scientide I^ieetings of t^lie 
Zoological Society of Loxbox slioiild be addressed to 

P. CHALMERS MITCHELL, 

Secrelarjf, 


3 Hanover Square, LonboNj W. 
March 2M, 1908. 




ABSTRACT OF THE PROCEEDINGS 


OP THE 

ZOOLOGICAL SOCIETY OF LONDOX.- 

April nh, 1908. 

Dr. IlEXnr WooDWAED, F.Il.S., Tice-Prosident, 

in tile Cliair. 


On behalf of Mr. Thomas Oobrixoton, I)r. A. Smith "Woob- 
WAiii), F.E..S.J E. 2 .S .5 exhibited a collection of 168 stones, weighing 
altogether 7 lbs. 13 oz., taken from the stomach of an Elepliaiit 
shot by XIr. H. Thoriiicroft in 'hTorthem Ehodesia. The animal 
wiis a large male, with tusks rveigliing 45 lbs. each. The stones 
showed no signs of attrition* . 

Dr. ,0. W. An'brews, exhibited a restored model 

of' tlie skull and mandible of Frozeuglodon airox And. ' This 
animal iS' one of the links uniting the true Zeiiglodonts ■with the 
land Creodonts. It is found in ■ the Middle Eocene of Egypt, 
where also the earlier tj^e, FrotoGetuSy wars- discovered by Fmas 
at' a somewhat lower , horizon.- The model was constructed by 
Mr. F. 0. Barlow, for the British .Museum of Natural . History. 

The 'Secretary exhibited a photograph of two young living 
examples of the. Forest- Pig of .Central . Africa . {ffghchmrus': 
' mdmrtzlmgeni Thomas). The photograph had' been taken by ' 
Mr.-T. J.- Morson, of . Limoni, who' had o'btained the pigs in the 
Limor'ii and' escarpment foresl;. about 353 miles from Mombasa, at 
nil' elevation of between seven, and eight thousand, feet. ,' 

' Th 0 ,'''SECRETABY Stated 'that .'lie''' had -been informed by: the .High 


■' ’^''Tfa'is. Abstract is 'published.- 'by the Society 'at, '3 Han-OTer Square, London, 
W.,' o'li the 'Tuesday following’.'the date of Meeting to which it refers. It will 
be issued) free, of 'extra charge," to all. Fellows'' who subscribe'; to the Fub!icatioa.s, 
along with the ' Proceedings L; 'but it may be obtained' on' the- day of pubiieuticm 
at the price of 8LTpmie^>, oryif de'sirecl,-' scnt-'p-oatdree. -'-for the sum of Six 
Shilluigs per aaimm, payable in '-advance.' 
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Ooramissioner for New Zealand, that tlie Cliamols presented by 
tlie Emperor of Austria to New Zealand, and wliicli bad been 
siiccessfiiily taken to New Zealand by one of the Society’s staff 
in the beginning of 1907, had been seen in the locality in which 
they were liberated, one of the females being accompanied by a 
strong, health}"" looking kid. 

The SECirETARY presented, on behalf of Dr. Knub A^tbersen, a 
coinmiinieatioii entitled “A Monograph of the Ghiropteran Genera 
Uroderma^ HJnckistkenes, and Artibeus.^^ The work w^as based on 
an exainination of the material in the British and Dnited States 
Natioiml Museums, and contained a discussion of the homologies 
of the teeth and molar ciisj)s in Stenodermatous Bats, a full 
description of the genera mentioned in the title, their species and 
subspecies, with a discussion of their probable inter-relations, and 
finally remarks on the bearing of the present geographical distri- 
bution of the species and sub-species on a former connection of 
the Yf est Indian Islands with continental America. 

The Secretaet read a communication from Sir E. Ray Lan- 
KESTEB, K.CvB., F.R.S., F.Z..S.,' entitled On certain Points^ in 
the Structure of the Cervical Yertehrse of the Okapi and Giraffe Y 
The paper dealt eliieiiy with the posterior cervical and anterior 
dorsal vertebne, the Author concluding that where the Okapi 
differed in these respects from, the Giraffe, it resembled other and 
particularly bovine Artiodactyles. . It also included a disciissio.D. 
of the zygapopliysiai articulations of the • cervical and doi’sal 
vertebra in the Giraffe, Okapi, and some other Mammals. 

.Mr., II. E. Hogg, M.A., F.Z.S., gave an account of a paper on 

Some Australian Spiders, ’Mn 'which , he gave further .notes on 
.the type. species of the gemis Missidenaj hitherto known only, by 
■ two specimens, a synopsis of .the. New Zealand .g.e,nus Jlexathele, 
with description of fcvTO' new species, and a description of t’wo new" 
species., of Latreille, Horn Pitt Island of the Clmtham 

..Group, . showing affinities with. the only two species recorded from 
Ne.w," Zealand., . . 


,. '' The next,:', M'eeting of the ■ Society 'for' Scientific ' Business '., will 
,be, iielcl\oii',l\iesday, Ahe,.,; ■28th 'April, '"1908, :,'at „haif~past,, 'Eight 
■o’cloek" .„ VM.j . '■ when^ ■ . the. ■■; .following- .. ■ .-coinniiinicatioiis,' .-will ' be. 
made: — • ■ ,■ '-''■'■ 

1. Mrs. E. Yk Sextoy.— O n the Amphipod Genus TriscMzo- 

2. C. L. Boueexgee, B.A., F.Z.S.~^0n the Breeding-Habits of 
a Cichlid Fish {Tikqna^ fnhotim)* 
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3. C. Tate Reoai!?, M.A,, F.Z.S. — A Eevisioii of tlie Sharks of- 
tlie Family OreotolohidcB, 

4. G. A, Boulea^gee, F.E.S., Y.P,Z.S. — A Eerision of the 
Oriental Pelobatid Batracliians. (Genus Megalophrys), 


The following communications have been received : — 

1. C. F. Jen'Kie*. — T he 0. GrossIancV Oollection of Calcarea from 
Zanzibar and Wasiii (British East Africa). 

2. E. E. Turner, F.E.S. — iSTotes on the Australian Fossorial 
Wasps of ' the Family S;phegidce^ with Descriptions' of new Species. 


Coinm'imications intended for the Scientific Meetings of the 
Zoological' Society of London should be addressed to 

P. GHALMEBS MITCHELL, 

Seereiary. 

3 Hano'VEe ' Square, London, W. 

April im, im..'' '■ " 
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